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have covered more than 20 countries and 30 industries. Current research focuses on six
themes: productivity and growth, natural resources, labor markets, the evolution of global
financial markets, the economic impact of technology and innovation, and urbanization.
Recent reports have assessed the digital economy, the impact of Al and automation on
employment, income inequality, the productivity puzzle, the economic benefits of tackling
gender inequality, a new era of global competition, Chinese innovation, and digital and
financial globalization.

MGl is led by three McKinsey & Company senior partners: Jacques Bughin, Jonathan Woetzel,
and James Manyika, who also serves as the chairman of MGI. Michael Chui, Susan Lund,

Anu Madgavkar, Jan Mischke, Sree Ramaswamy, and Jaana Remes are MGl partners, and
Mekala Krishnan and Jeongmin Seong are MGl senior fellows.

Project teams are led by the MGl partners and a group of senior fellows and include
consultants from McKinsey offices around the world. These teams draw on McKinsey’s
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Box 7

In India and other emerging economies,
low-income women face specific barriers
and a rural-urban divide

Women with low incomes in largely agrarian emerging
economies face steeper challenges—and often of a
different nature—than women in more advanced and
more urban economies. These women will need specific
interventions to enable them to ensure that they have
viable employment prospects even as automation
changes the labor landscape.

Many women in these economies work in in agriculture.’
In India, 42 percent of all employment is in agriculture,
which employs about 60 percent of all women workers
and 37 percent of men. The weight of agriculture in
women’s employment is similar or even greater in other
emerging economies. In Afghanistan, for instance,

74 percent of all women work in agriculture, as do

60 percent of men. In Pakistan, the equivalent figures are
72 percent and 33 percent.

As we noted in chapters 1and 3, many women may face a
major transition out of agriculture into other occupations.
In India, agriculture is the top sector driving job losses for
men and women, but more so for women—45 percent of
women’s job losses occur within the agriculture sector,
compared with 26 percent for men. As a consequence

of job loss, many women may leave the labor force. In
India, ILO estimates suggest that the female-to-male

participation ratio fell from 0.44 to 0.34 between 2005
and 2012 and has not shifted since. The biggest decline
in the ratio was among non-literate rural women without a
secondary education.2 During this period, urbanization in
India rose, as did the relative share of higher educational
attainment, but less educated, lower-skilled, rural women
were left behind. The implication is that these women will
find it very difficult to navigate the necessary transitions
in a labor market that is subject to technological change
and potentially spreading automation.

The overarching imperative is to create jobs for women
in order to accelerate progress toward gender parity in
work. MGl research in 2015 highlighted certain sectors
to which women were particularly drawn including
textiles and garments, healthcare services, beauty
services, and [T-enabled services, and that leisure

and hospitality (tourism services) and electronics
assembly and manufacturing are promising sectors for
women’s employment.?

For women in rural areas, ensuring that programs and
initiatives to support reskilling actually reach the women
affected is a particular challenge. It will require a focus on
rural initiatives as well as reducing barriers to mobility.

Skills. India has made considerable strides in raising
educational attainment among girls, virtually eliminating
the gap between girls and boys at the primary and
secondary levels, according to UNESCO. However,
India and other emerging economies face an urgent

The challenge goes beyond a shift out of agriculture—a standard stage for economies as they develop. In India, for instance, 120 million women, or

97 percent of all female workers, work informally, many of them in low-paid activities such as picking up waste and domestic work. See Leave no one
behind: A call to action for gender equality and women’s economic empowerment, Report of the UN Secretary-General’s High-Level Panel on Women's

Economic Empowerment, 2016.

Fear for physical safety

The power of parity: Advancing women’s equality in Asia Pacific, McKinsey Global Institute, April 2018.
The power of parity: Advancing women'’s equality in India, McKinsey Global Institute, November 2015.

Women'’s physical security is a global concern, affecting labor-market choices and mobility.*°
Specifically, many women are reluctant to travel for work because it is dangerous. One study
of 600 women in two outer suburbs of Paris found that every single woman surveyed had
experienced some form of gender-based sexual harassment on public transportation.™
India’s IT and business-process outsourcing firms are providing safe transportation for
women employees using vehicles with tracking devices. In the workplace, too, sexual

40 MGl included an indicator for physical security and autonomy in its 2015 research report on gender equality comprising
three elements: sex ratio at birth (ratio of male to female births), child marriage (the percentage of girls married between
the ages of 15and 19), and violence against women (as measured by the percentage of women who have experienced
violence from an intimate partner at some time in their lives). On the first two dimensions, the gender gap has largely
been bridged, although progress is still uneven among countries. However, violence against women is a source of high
inequality globally, with 30 percent of women having experienced violence from an intimate partner. We chose that
measure of violence against women because of the availability of global data, but women are subject to many other
forms of violence, including attacks while travelling. See The power of parity: How advancing women’s equality can add
$12 trillion to global growth, McKinsey Global Institute, September 2015.

™ Oliver Gee, “Sexual harassment rife on Paris trains,” Local, April 16, 2015.
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imperative to enable and support women to equip
themselves for different types of work. MGI found that
almost three-quarters of vocational courses chosen by
Indian women related to training in textiles and garments,
computers, healthcare, and beauty services, but that

the other sectors with potential, namely tourism and
manufacturing, were not among the top five areas where
women were obtaining training, suggesting scope for
expansion.* We note that an additional challenge is

that women in India and many other economies spend
significant time on unpaid care, which could affect the
time they have available for paid work as well as reskilling.
Women in India perform nearly ten times as much unpaid
care work as men.

Mobility and flexibility. Routine domestic work accounts
for 85 percent of the time Indian women spend on unpaid
care work. If women have good access to household
infrastructure such as clean running water, more effective
cooking fuels, and sanitation, the time they take for
routine work in the home can be reduced, freeing them to
pursue other opportunities (and training). Using improved
cooking stoves could reduce time spent by women on
cooking by 30 to 70 minutes a day in three states of
India, Nepal, and Bangladesh.? Access to higher quality
household infrastructure has been low In India overall,
but the country has made significant Improvements.

To improve women'’s access to clean cooking fuel, one
government scheme launched in 2015 aims to provide
free liquefied petroleum gas connections to about

50 million families currently below the poverty line by

2019; only women are allowed to apply. In 201617,
20 million connections were issued, outstripping the
target of 15 million.

Tech. India has the second-largest gender gap in digital
inclusion in Asia Pacific. In 2016, only 25 percent of
internet users in rural areas, and only 40 percent in urban
areas, were women.® Moreover, only 46 percent of women
own a mobile phone.” Digital literacy, required for an
increasing number of jobs, is low; 35 percent of women
(and 26 percent of men) surveyed by GSMA said they
lacked knowledge of the internet and this was a barrier
for them. Digital inclusion needs to be higher, particularly
given that technology is already empowering women in
myriad ways. Notably, digital jobs platforms are helping
Indian women to seek out employment in jobs that were
not traditionally associated with them. In 201516, the
BabadJob job portal experienced a sevenfold increase

in demand from employers for female cab drivers and

an increase of more than 150 percent in applications for
driving jobs from women.

4
° Ibid.

The power of parity: Advancing women'’s equality in India, McKinsey Global Institute, November 2015.

8 Internetin India—2016: An IAMAI & KANTAR IMRB report, internet and Mobile Association of India and Kantar IMRB Technology Practice, 2016.

rchiips.org/NFHS/factsheet_ NFHS-4.shtml.

Key findings from NFHS-4, National Family Health Survey, Government of India, Ministry of Health and Family Welfare,

harassment deters women workers regardless of age, location, income, or social status. In the
United States, 80 percent of women harassed at work left their jobs within two years.*? These
issues can compromise women'’s ability to switch jobs and limit the breadth of choices they
explore when faced with transitions.

Deficient infrastructure

In emerging economies, limited access to—and, as we have noted, poor safety on—
transportation systems is regarded as the greatest obstacle to women'’s participation in the
labor market. One study estimated that this issue reduced the probability of participation for
women in low-income economies by 16.5 percentage points.*? A lack of infrastructure can add

42 Heather McLaughlin, Christopher Uggen, and Amy Blackstone, “The economic and career effects of sexual
harassment on working women,” Gender & Society, July 2017, Volume 31, Issue 3, journals.sagepub.com/doi/

pdf/10.1177/0891243217704631.

3 World Employment Social Outlook: Trends for Women, ILO, 2017.
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to the time women spend on unpaid care and, by implication, can reduce the time available for
paid work or training. For instance, in Asia, women spend an average of 90 minutes per day
traveling for household or medical purposes.“* In Indonesia, traffic congestion and a lack of
efficient public transportation make it difficult for women to engage in paid work while looking
after their families. One survey showed that in Jakarta, 15 percent of women with a child under
the age of five had left a job for transportation-related reasons.*® Bus rapid transit projects
have had some success in addressing this problem.*¢ In rural Peru, 77 percent of surveyed
women reported that the availability of rehabilitated roads and tracks had enabled them to
travel farther, and 43 percent reported that they could obtain more income.*?

Legal gaps that limit women’s mobility

The law can often affect women’s ability to balance paid and unpaid work and to gain access
to afull range of job opportunities. Globally, nearly 40 percent of women in wage employment
do not have access to social protections, such as pensions, unemployment benefits, and
maternity protection. ¢ In 155 out of 173 economies, at least one gender-based legal
restriction exists on women’s employment and entrepreneurship.*®

Gender differences in occupations

As noted in Chapter 1, entrenched gender lines between occupations and sectors exist even

in relatively advanced economies, and societal attitudes reinforce them. This is a significant
barrier to women moving between occupations and sectors in search of employment
opportunities. Both men and women are affected, but women arguably more so than men
when it comes to the impact on wages. For example, a recent US study showed that women’s
sectoral and occupational employment accounted for more than 50 percent of the gender pay
gap.”®® What’s more, these gender barriers have proven “sticky,” persisting despite increased
awareness and efforts to improve labor mobility.

Limited access to networks

Women do not have access to the same extent as men to networks that help them develop
their skills and achieve career progression. Women are more likely than men to report that
they never have substantive interactions with senior leaders about their work. They are

also more likely to say they never have informal interactions with senior leaders, such as
casual conversations or lunch meetings. Because senior leaders are often the ones who
create opportunities and open doors, this lack of access puts women at a disadvantage
when navigating transitions and job switches, as well as promotions, of course.® In a 2006
study by the American College of Healthcare Executives, women in healthcare noted that
they are still locked out of the informal networks that are important pipelines for promotion.
The report said that 48 percent of men but only 33 percent of women have lunch with other
managers at least once a month.® As highly visible campaigns highlighting sexual harassment
in the workplace have gained traction—notably #MeToo in late 2017 and early 2018 —some
evidence shows that men are becoming more reluctant to be alone with a woman, potentially
compromising mentorship and networking opportunities even further. One survey found that
30 percent of male managers said they were uncomfortable working alone with a woman,
double the previous share; senior men were 3.5 times more likely to hesitate about having a

144 OECD Time Use Surveys.

145 Firman Witoelar et al., How Jakarta’s traffic affects labor market outcomes for women and people with disabilities:
Results from a baseline survey, Australia Indonesia Partnership for Economic Governance, September 2017.

146 Nadja Kogdenko, Successfulness of bus rapid transit systems in Asia: Ex-post evaluation, Energy Research Center of the
Netherlands, February 2011.

47 “Gender differences and why they matter,” in World Development Report 2012, World Bank, September 2011,
siteresources.worldbank.org/INTWDR2012/Resources/7778105-1299699968583/7786210-1315936222006/
chapter-5.pdf.

148 |bid.

™ Women, business, and the law 2016: Getting to equal, World Bank, 2016.

50 Francine D. Blau and Lawrence M. Kahn, The gender wage gap: Extent, trends, and explanations, IZA discussion paper
number 9656, January 2016.

5! Women in the workplace 2018, McKinsey & Company and Lean In, 2018.

52 A comparison of the career attainments of men and women healthcare executives, American College of Healthcare
Executives, November 2018, ache.org/learning-center/research/about-the-workplace/gender-studies/a-comparison-
of-the-career-attainments-of-men-and-women-healthcare-executives.
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working dinner with a junior woman, and five times more likely to hesitate about traveling for
work with a junior woman.?

A range of measures is needed to improve women’s labor market
flexibility and mobility

Women need to improve their labor mobility so that they can make the transitions required to
move into better-paying fields. Public- and private-sector leaders can partner to challenge
barriers impeding labor mobility by, for instance, reducing the unpaid care burden and
increasing physical security on public transportation. Industry leaders can play a principal role
in eliminating work-related barriers such as limited access to networks, balancing paid and
unpaid work, and reducing gender stereotypes in various occupations.

Help women balance paid and unpaid care work

Many governments around the world are taking action to give women more flexibility, thereby
encouraging them to take up paid employment if they choose to. Government budgetary
support of maternity leave, childcare, and family sick and care leave are all important
components of what needs to be a broad effort. For example, India’s Maternity Benefit Act
requires companies with 50 or more employees to provide nursery facilities, while Australia
provides government subsidies to help cover childcare costs."* Public investment in childcare
can generate new jobs that are likely to be in female-dominated fields such as childcare and
education. In Turkey, for instance, a UN Women report found that prioritizing state spending
to expand care infrastructure was expected to create over 700,00 new jobs, improve

gender equality in the labor market, and reduce poverty by expanding the number of dual-
earner households."

Companies can increase their provision of flexible work options such as telecommuting or
provide access to employer-assisted or employer-provided childcare options. In Australia,
McKinsey & Company found that companies providing at least eight types of flexible working
arrangements (such as parental leave) have 11 percent higher representation of women on
their staffs than companies that offer fewer options, but that just 52 percent of Australian
companies have a flexible working policy; only 13 percent of companies offer eight or more
flexible work options, regarded as best practice.” Teleworking is clearly a valuable option for
women seeking to balance work and family. To illustrate its value, consider that the Philippines
loses an estimated $60 million a day in productivity due to traffic congestion.'

Providing flexible working arrangements for women has helped companies retain women, and
this may become increasingly important in the war for talent as companies compete for high-
skill workers. When Google increased paid maternity leave in 2007 from 12 to 18 weeks (and
increased paid paternity leave from seven to 12 weeks), the rate at which new mothers left the
company dropped by 50 percent.™

Investininfrastructure and public safety

Investment in infrastructure and public safety can increase women’s mobility and labor-force
participation, especially in urban markets in emerging economies. Infrastructure investment
that improves mobility of both men and women can increase accessibility to all types of

jobs. In emerging economies, insufficient access to public transportation can limit formal
employment options and push those on the periphery into informality. In S&o Paulo, Brazil,

83 Sexual harassment in the workplace: Key findings, Lean In and SurveyMonkey, 2018, leanin.org/sexual-harassment-
backlash-survey-results/.

8% Indja: Maternity benefit amendments: Closer to reality, Mondag, April 5, 2017; and Child care subsidy, Department of
Human Services, Australia, humanservices.gov.au/individuals/services/centrelink/child-care-subsidy.

85 |nvesting in early child care would generate hundreds or thousands of jobs in Turkey, UN Women, September 18, 2015.

88 Women in leadership: Lessons from Australian companies leading the way, McKinsey & Company, November 2017.

57 Billions of pesos lost in traffic; Legarda pushes for sustainable transport, Senate of the Philippines press release, January
24,2017.

58 The power of parity: Advancing women'’s equality in the United States, executive briefing, McKinsey Global Institute, April
2016.
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informality rates fell faster in areas that received new public infrastructure than in areas that
did not."”® Governments need to make improving women'’s safety on public transportation a
priority. Many countries have attempted to increase women’s mobility by introducing women-
only train cars and other gender-segregated travel options. Even seemingly minor changes,
such as better lighting, can significantly improve women'’s perceptions of safety. In Mexico, a
pilot project called jHazme el paro! supported by the World Bank ran a marketing campaign
to raise bystander awareness of harassment, train bus drivers on nonconfrontational
interventions, and create a technology-enabled reporting system.©

Foster more dynamic career paths and enable women’s access to networks

If women had more access to professional networks, they could have a better chance of
moving into higher-paying professional occupations. A 2018 study by McKinsey and Lean

In found that one in five professional women is frequently the only woman in the room. This
experience is twice as common for women in tech roles and in senior positions—40 percent
of these women are often the only woman in the room, because relatively few women rise

to senior levels, and women are underrepresented in the tech industry.* Some companies
are trying to address this. US-based hotel company Hilton has created Team Member
Resource Groups, which are network groups for women and other underrepresented groups
of employees.”®> Companies and universities can also encourage or sponsor participation in
external networks, especially in cases where the organizations or institutions do not have a
critical mass of women. For women who are underrepresented in technical fields, networking
opportunities such as the Grace Hopper Celebration of Women in Computing conference

can bring women together for networking and career development.® To help women
navigate transitions and capture opportunities, and to make the most of their high-skill talent,
companies should reevaluate who they are considering for international and other dynamic
opportunities, assess their internal policies for gender bias, and examine barriers facing high-
performing women who are opting out of these roles. Individual women should also seek out
opportunities to participate in external networking forums to develop their networks.

Another aspect of fostering dynamic career paths is helping women identify and seek new
opportunities. Digital talent platforms are an effective way to provide transparency and a
bridge between those looking for work and those offering employment. MGl has estimated
that up to 540 million individuals could potentially benefit from online talent platforms, with
as many as 230 million shortening search times between jobs, reducing the duration of
unemployment.'e

Reduce stereotypes in gender-concentrated occupations

Women and men need help to overcome stereotypes if they are to transition into sectors in
which workers of the opposite gender currently dominate. Companies and other organizations
can actively seek to increase the number and visibility of role models in order to counteract,
for example, gender-biased representation of men or women in the media. A concerted push
to make public appearances more gender balanced is one effort that is gaining attention.
All-male panels or speaking engagements are all too common. One study of public speaking
events found that 70 percent of all event speakers are male.®™ Even in sectors such as
healthcare where women have high shares of employment in professional occupations (those
most likely to engage in public speaking), men make up the majority of speakers at events.
Institutions can also address stereotype-reinforcing factors in the workplace such as training
modules that lack diversity, and increase the visibility of female leaders.

5 AnaIsabel Moreno-Monroy and Frederico Roman Ramos, The impact of public transport expansions on informality: The
case of the Sdo Paulo Metropolitan Region, 2015.

160 Bjanca Bianchi Alves and Karla Dominguez Gonzalez, Smart measures in transport: Moving beyond women’s-only buses,
World Bank, November 2,2015.

8" Women in the workplace 2018, McKinsey & Company and Lean In, October 2018.

162 |bid.

163 2018 impact, Grace Hopper Celebration of Women in Computing, 2018.

164 A labor market that works: Connecting talent with opportunity in the digital age, McKinsey Global Institute, June 2015.

165 Shivina Kumar, New study: Alimost 70% of professional event speakers are male, Bizzabo, November 1,2018.
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Enhance legal protections and safety nets for workers

Many women and men may find themselves in need of support during the transitional
disruption of automation. Many will become unemployed, and it is in the interests of public
budgets and economic growth for them to return to work as quickly as possible. Given the
opportunity cost trade-offs between work and caregiving responsibilities and the challenges
of navigating job transitions, support could prevent displaced women from permanently
leaving the workforce. In Europe, past MGl research estimated that, in 2025, European
governments may need to increase annual spending on unemployment benefits and
reskilling programs by an average of 0.5 to 1 percent of GDP."*¢ Labor agencies can focus on
providing benefits and assistance to the unemployed: serving as job counselors, offering
career guidance, and enabling access to potential training and job opportunities for those
temporarily out of the workforce. In Germany, caseworkers are assigned to every unemployed
individual and offered incentives to find their clients work. This policy, among others, helped
to reduce Germany’s unemployment from 10 percent in 2003 to below 5 percent by 2015.%7
In Sweden, employers pay into “job-security councils,” which provide financial support and
other services to laid-off workers."® Governments must consider policies that affect the
unemployed, including labor legislation on hiring and firing, unemployment insurance, and
portable benefits that can be transferred from employers to individuals. Some economies
including Finland and the Netherlands are testing universal basic income programs, although
the case in favor of them is not yet clear. For women reentering the workforce, the Malaysian
government has offered tax incentives for up to one year to encourage a return to work.®

Women need to be more engaged in technology to thrive in access,
skills, employment, and leadership

Women continue to lag behind men in their access to technology, the skills they need to use
it, and employment and leadership in tech sectors. This is of significant concern given that
some of the strongest job growth will be in PST, and that demand for workers with technical
skills is rising significantly. More broadly, new digital solutions such as independent work
platforms offer women a wealth of new opportunities in the world of work. Technology can
help to overturn many of the barriers women face that were discussed in the previous section,
enabling them to be more flexible, participate in reskilling programs, and more easily take
advantage of employment opportunities, thus better preparing them for the labor market

of the future and the transitions many will need to make. For entrepreneurs, technology can
empower women to create new ventures, work independently, and increase their power and
influence in an increasingly digital world.

Technology can break down many of the barriers facing women and enable
entrepreneurship

Technology can help women in myriad ways as they participate in the workforce and navigate
transitions. For example, by enabling work from home, technology can overcome the
difficulties many women traveling for work encounter. The assistance may affect traditional
employment—for example, teleworking using advancements in ICT—or take the form of more
entrepreneurial paths. Here we highlight two areas in which technology grants women access
to a wider range of employment and entrepreneurial work opportunities than they would
otherwise have, and that could prove vital as millions of women negotiate transitions in the
automation age: (1) the independent or gig economy and (2) e-commerce.

166 Notes from the Al frontier: Modeling the impact of Al on the world economy, McKinsey Global Institute, September 2018.
Also see Testing the resilience of Europe’s inclusive growth model, McKinsey Global Institute, December 2018.

67 Niklas Engbom, Enrica Detragiache, and Faezeh Raei, The German labor market reforms and post-unemployment
earnings, IMF working paper number 156/162, July 2015.

68 Alana Semuels, “What if getting laid off wasn’t something to be afraid of?” Atlantic, October 25, 2017

169 Sean Lim, “Malaysia is offering a tax exemption for women who return to work in 2019—and it could last for a whole year,”
Business Insider Malaysia, November 27, 2018.
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Women and the gig economy

Many women are now working independently in what is popularly known as the gig economy,
taking advantage of technology that enables new and more flexible ways of working." In
emerging economies, increased connectivity, the low cost of labor, and arise in e-commerce
have propelled an increase in gig work in middle-income countries as an alternative to
traditional self-employment. MGl estimates that as much as 30 percent of the working-age
populations of the United States and the EU-15 are engaged in independent work.

Women in particular could benefit from independent work platforms for many reasons.
The platforms are growing fastest in service roles where women are well represented,
including retail and accommodation and food services. The platforms offer flexibility, which
could especially help women who face challenges on this front. Women who participate

in independent work are more motivated to do so than men because of the flexibility it
offers—76 percent of women versus 58 percent of men.”” An MGl survey of women in the
United States and Europe found that women—including retirees, students, and caregivers
who are otherwise not participating in the workforce—are more likely than men to work
independently to supplement theirincomes.” Platforms can help create transparency on
job opportunities for women, reduce costs for them to access markets, and enable them to
participate in global trade.

However, the platforms have limitations that should be addressed, including the fact that
transportation-related gig work such as food delivery and ride-sharing raises security
concerns for women, that women in emerging economies do not have sufficient access to the
internet, and that women have a lack of benefits. Some evidence shows that women earn less
than men in the gig economy. A Stanford University study found a 7 percent gender wage gap
between male and female Uber drivers and attributed it to three factors: (1) experience on the
platform (or lack of it); (2) women’s preferences about where to work that differ from men’s and
are associated largely with where women live as well as safety concerns; and (3) preferences
about driving speed.™ The study found no reason to expect the gig economy could close
gender differences.

Women and e-commerce

The flexibility of using technology platforms, often from home, helps to explain why so many
women have become e-commerce entrepreneurs. Digital technologies offer channels to

new customers and business models. For example, a McKinsey survey in Indonesia found

that women-owned micro, small, and medium-size enterprises (MSMEs) generate 35 percent
of e-commerce revenue, compared with only 15 percent of offline MSME revenue.™ Digital
technologies enable individual microentrepreneurs and even one-woman micromultinationals
to sell to global markets at a low cost and with a high degree of flexibility—attractive
characteristics for women balancing home and work responsibilities, and who may find it
challenging to make inroads in more traditional supply chains.””

China’s fast-growing, dynamic e-commerce and technology sectors could point the way

to amore gender-equal future. China is home to 114 of the world’s 147 self-made female
billionaires (the United States ranks second with 14) and is the most gender-equal country

in the world on this measure.” Fifty-five percent of new internet businesses are founded by
women, and Alibaba’s Taobao e-commerce platform has an equal number of female and male

70 Independent work, also known as the gig economy, is defined by three characteristics: a high degree of worker autonomy,
payment by task, and a short-term relationship between worker and client. For a broad discussion of the gig economy, see
Independent work: Choice, necessity, and the gig economy, McKinsey Global Institute, October 2016.

M The state of independence in America, 2018: The new normal, MBO Partners, 2018.

"2 Independent work: Choice, necessity, and the gig economy, McKinsey Global Institute, October 2016.

73 Cody Cook et al., The gender earnings gap in the gig economy: Evidence from over a million rideshare drivers, March 8,
2019.

7 McKinsey survey of Indonesian e-commerce merchants, 2017.N = 700.

175 Global flows in a digital age: How trade, finance, people, and data connect the world economy, McKinsey Global Institute,
April 2014.

76 9017 Hurun Global List data as of January 2018; the female-to-male ratio considers only countries with more than one
female billionaire.
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store owners. We observe a similar phenomenon in Indonesia, with one of the strongest bases
of women entrepreneurs in the world; they contribute more than 9 percent of GDP, according
to the World Bank."” The relative success of women in e-commerce proves the power of
digital to open the door to entrepreneurship by giving women the flexibility they often lack and
by overcoming the difficulties accessing capital that many women face because setting up an
e-commerce business is much less expensive than establishing a traditional business.

Women risk missing out on the advantages of technology because they lag behind men
in access, skills, employment, and leadership

A persistent digital divide exists between men and women. According to International
Telecommunication Union data for 2018, approximately 3.9 billion people have online
access, representing b1 percent of the global population.” However, almost half of the world
remains offline. Globally, men are 33 percent more likely than women to have access to the
internet; that gap worsens when focusing on women in poor urban communities.” In South
Asia, women are 28 percent less likely than men to own a mobile phone and 58 percent less
likely to use mobile internet.®° GSMA estimates that 433 million women in low- and middle-
income countries around the world are unconnected.® According to another report, about
250 million fewer women than men are online, and the disparity is more pronounced in
emerging countries.'?

The digital divide has broader ramifications. Take the example of financial inclusion. In
emerging economies in particular, lack of access to the internet, which is increasingly
available via mobile phones, limits women’s access to finance. MGl research has found that
mobile payments can lower the cost of providing financial services by as much as 90 percent,
enabling providers to serve people with lower incomes in rural areas. Overall, digital finance
has the potential to provide access to financial services for 1.6 billion people in emerging
economies, more than half of them women. Today, an estimated 57 percent of women are
financially excluded in South Asia, 54 percent in China, and 49 percent in Southeast Asia.'?

Broadly, women lag behind men in their acquisition of tech skills. Women account for only
35 percent of STEM students in higher education globally, and they tend to pursue natural
sciences more than applied sciences related to ICT.®* Only 3 percent of female students in
higher education choose ICT-related studies.™®

Looking at some different parts of the world, in the United States, girls represent 47 percent
of middle and high school students interested in learning computer science, but girls take only
23 percent of Advanced Placement computer science exams. Women receive only 19 percent
of computer and information science bachelor’s degrees.™® In Europe, most girls become
interested in STEM at the age of 11and a half, but their interest starts to wane by the age of
15.%7 At Singapore’s Nanyang Technological University, for example, female undergraduates
made up just 27 percent of the 2015—16 computer science program even though half of all
undergraduates were women. At the National University of Singapore, the student body is
gender equal, but only 32 percent of computing undergraduates are female.'®

T Women-owned SMEs in Indonesia: A golden opportunity for local financial institutions, International Finance Corporation,
March 2016; and The power of parity: Advancing women'’s equality in Asia Pacific, McKinsey Global Institute, April 2018.

8 New ITU statistics show more than half the world is now using the internet, International Telecommunication Union,
December 6, 2018, news.itu.int/itu-statistics-leaving-no-one-offline/.

" The case for the web, The Web Foundation, 2018.

180 Connected women, The mobile gender gap report 2019, GSMA, 2019,

81 |bid.

182 Taking stock: Data and evidence on gender equality in digital access, skills and leadership, EQUALS Global Partnership,
2018.

'83 Digital finance for all: Powering inclusive growth in emerging economies, McKinsey Global Institute, September 2016.

"84 Taking stock: Data and evidence on gender equality in digital access, skills and leadership, EQUALS Global Partnership,
2018.

185 Girls’ and women’s education in science, technology, engineering and mathematics (STEM), UNESCO, en.unesco.org/
themes/education-and-gender-equality/stem.

186 Rebooting representation: Using CSR and philanthropy to close the gender gap in tech, McKinsey & Company and Pivotal
Ventures, 2018.

87 Andrew Trotman, Why don’t European girls like science or technology? Microsoft, March 1, 2017.

188 |inette Lim, “Gender imbalance: Are females missing out on Singapore’s tech revolution?” Channel News Asia, June 13,
2016.
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Women are highly underrepresented in tech jobs, with fewer than 20 percent of tech workers
being female in many mature economies (Exhibit 23).#° OECD data show that only 1.4 percent
of female workers have jobs developing, maintaining, or operating ICT systems, compared
with 5.5 percent of male workers.°

Women are underrepresented among those who finance, lead, and develop technology,
too, raising the risk of continuing gender bias in the industry. For instance, only 8 percent
of venture capital investors—increasingly focused on tech sectors—are women.®'In US
tech companies, just 11 percent of chief information officers are women, and women fill only
11 percent of senior positions.® Looking at entrepreneurship in technology, healthcare,
and other fields in China, 35 percent of startups have at least one woman on the founding
team; the comparable figures are 17 percent in the United Kingdom and 24 percent in the
United States.™?

89 The share of women in tech is different from the share in PST jobs. PST is a broader category of occupations specializing in
expertise and providing services to clients in a variety of industries including legal, accounting, architectural, engineering,
design, computer, consulting, research, advertising, photographic, translation, and veterinary services. A forthcoming
McKinsey research report, The diversity opportunity in tech, will provide further detail about the underrepresentation of
women in tech employment.

190 Taking stock: Data and evidence on gender equality in digital access, skills and leadership, EQUALS Global Partnership,
2018.

91 The diversity opportunity in tech, McKinsey & Company, forthcoming.

192 Rebooting representation: Using CSR and philanthropy to close the gender gap in tech, McKinsey & Company and Pivotal
Ventures, 2018, rebootrepresentation.org/wp-content/uploads/Rebooting-Representation-Report.pdf.

193 Women in Technology Leadership 2018: Key insights from the Silicon Valley Bank Startup Outlook Survey, Silicon
Valley Bank, 2018, svb.com/globalassets/library/uploadedfiles/content/trends_and_insights/reports/women_in_
technology_leadership/svb-suo-womenintech-report-2018.pdf.

Exhibit 23
Women account for less than 20 percent of workers in technology sectors in
many countries.

Female representation in information and communication technology sector, 2017,
female % of total tech workers

United States France United Kingdom Germany Japan
Women in tech, 1,438 177 240 316 570
Thousand
Women in workforce, 48 49 47 47 492
%

T Mapped country-specific occupation databases to the ISCO08 ILO occupation database. Note that the definition of tech roles varies by country. In general, tech roles
within the ISCO08 ILO occupation database were defined as applications programmers, computer network and systems technicians, computer network professionals,
database and network professionals not elsewhere classified, database designers and administrators, electrical engineering technicians, electrical engineers,
electronics engineers, engineering professionals not elsewhere classified, information and communications technology operations technicians, information and
communications technology services managers, information and communications technology user support technicians, mechanical engineering technicians, mechanical
engineers, software and applications developers and analysts not elsewhere classified, software developers, systems administrators, systems analysts,
telecommunications engineers, web and multimedia developers, and web technicians.

Source: National statistics offices and government data; The diversity opportunity in tech, McKinsey & Company, forthcoming; McKinsey Global Institute analysis
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In the new wave of automation, only 14 percent of Al professionals are women.*** This matters
because of potential Al bias, an increasingly prominent technological issue. Algorithms use
data as a social mirror, and if those data are biased, they perpetuate the bias.”® In image
recognition, for instance, cleaning is often associated with women and sports with men.”¢In
addition, less data are available on certain populations, including women.*” For instance, one
study found that, on LinkedIn, which acts as a notice board for job opportunities, women were
less likely than men to be alerted to high-paying jobs because the algorithms may have been
biased. Initial users of product features that related to high-paying jobs were predominantly
men, which reinforced the bias."

A diverse range of interventions should be considered to strengthen
women’s ability to leverage technology

To boost the representation of women in technology, improving their access, skills, and
role in the creation of technology will require measures including creating pathways for
women in tech, increasing access to enabling technologies in emerging economies, easing
the path to women working in the gig economy, and addressing the funding gap for female
entrepreneurs.

Create pathways for women in tech fields

Imbalances in the numbers of women and men in STEM jobs, and tech in particular, start
early in the education system, a situation that needs to be addressed. Companies, schools,
government agencies, and other institutions can work together to encourage girls in school
and women in higher education to study and pursue careers in tech. The government

of Canada’s Choose Science campaign aims to encourage young women to work in the
sciences.” Nonprofits across the world from Afghanistan to the United States are focused
on developing girls’ coding skills.2° In Kenya, Scientific Camps of Excellence for Mentoring
Girls in STEM aims to address gendered enrollment challenges in science and engineering
fields.2' Companies in these fields can invest in and partner with nonprofits and colleges
to develop a broader pipeline of women going into tech fields. In partnerships, companies
can, for instance, support women’s communities and clubs and offer networking and early
internship opportunities.?2 Even when women are working in tech-related careers, more can
be done to help retain their talent and capabilities when they start families, addressing high
attrition rates across the world. Tech companies must take bold and innovative measures
toincrease the representation of women in management and leadership positions; women
hold just 11 percent of senior leadership roles in major tech companies.> SAP, a global

firm headquartered in Germany, set a target (and measured progress toward it) of having
25 percent women in leadership by 2017, enabling women’s upward trajectory through
leadership acceleration programs, digital professional development opportunities, and
community networks.?o+ After meeting the target, SAP extended its commitment by setting an
additional milestone of reaching 30 percent by the end of 2022.205

94 The diversity opportunity in tech, McKinsey & Company, forthcoming.

95 Moritz Hardt, How big data is unfair, Medium, September 26, 2014.

96 Tom Simonite, “Machines taught by photos learn a sexist view of women,” Wired, August 21, 2017.

97 Eva Noble, Without data equality, there will be no gender equality, Women Deliver, June 11, 2018.

198 Hope Reese, Bias in machine learning and how to stop it, TechRepublic, November 18, 2016.

9% Government of Canada launches interactive campaign to build network of mentors for young women in science,
Innovation, Science, and Economic Development Canada, February 2018.

200Cracking the code: Girls’and women’s’ education in science, technology, engineering, and mathematics (STEM), United
Nations Educational, Scientific and Cultural Organization, 2017.

20" Kenya: Empowering girls through mentoring in STEM for informed career choices, United Nations Educational, Scientific,
and Cultural Organization, unesco.org/new/en/natural-sciences/priority-areas/gender-and-science/supporting-
women-scientists/kenya-empowering-girls-through-mentoring-in-stem/

202Rebooting representation: Using CSR and philanthropy to close the gender gap in tech, McKinsey & Company and Pivotal
Ventures, 2018.

203|bid.

204SAP: A Global Beacon for Women in Tech, AnitaB.org

295Women in Leadership at SAP: The Journey to 25%, SAP, July 2017.
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Increase access to basic enabling technology

Particularly in emerging economies, access to the internet and mobile technologies is vital
for women. These technologies are the gateways to online learning, independent work
platforms, and finance. More investment in infrastructure will be needed. Equality in access
toinformation and communications technology depends not only on the availability and use
of mobile phones but also on women'’s ability to employ the technology effectively; there are
notable differences in use between genders. These differences partly reflect the fact that
women lag behind in digital literacy (as discussed below) and partly reflect cultural attitudes.
In some emerging economies, girls and women are discouraged from using the internet and
mobile phones. In India, for instance, men reportedly favor restrictions on internet usage by
girls and women.?*¢ Moreover, in lower-income households, men tend to have priority access
to technology. In one survey in New Delhi, 60 percent of men agreed that they have priority
over women in internet access.?” Ensuring that such stereotypes are addressed, and that the
utility from accessing digital technologies is made clear, will need to go hand-in-hand with
addressing the infrastructure barriers to digital inclusion.

More support for women to develop digital skills

Women lag behind men in the skills required to make the most out of digital access, and they
need more targeted support. In Indonesia, for instance, a GSMA survey found that 40 percent
of women said that they need help to use mobile phones, compared with 25 percent of

men. In India, 35 percent of women surveyed by GSMA said lack of knowledge about how

to use the internet was a barrier (versus 26 percent of men). In India, Google and Tata Trust
have partnered to fund the internet Saathi program to increase digital literacy among rural
women.>? In Singapore, many firms have started sending staff members to SkillsFuture’s
Digital Workplace program. However, more needs to be done. In a 2015 study, GSMA found
only a few examples of large-scale initiatives specifically focused on teaching women

mobile literacy and digital skills, but it noted that a number of mobile network operators, for
instance, had begun to address the gap in emerging countries. In India, Airtel’s Each One
Teach One digital literacy campaign makes its 1.4 million retailers and 20,000 executives

in the field into internet “ambassadors” in their community. Idea Cellular runs an internet on
Every Mobile program that provides lessons to users.?*® The International Telecommunication
Union and Telecentre.org have together trained more than one million people to become
digitally literate.?©

Ease the path for women to work in the gig economy

The gig economy offers opportunities for women as well as challenges. Transportation-
related gig work (for instance, food delivery and ride-sharing) tends to be less penetrated

by women, possibly due to concerns about physical security. Tech companies can innovate
and modify their platforms and policies for better inclusion and empowerment of women.

For example, following the legalization of women drivers in Saudi Arabia, Uber piloted and
launched a feature allowing female drivers to opt for female passengers.”" In emerging
economies, women are less likely than men to have the basic infrastructure necessary to
enter the modern gig economy because they lack access to the internet and mobile devices
necessary to take advantage of digital platforms. Women (and men) working in the gig
economy lack benefits and worker protection, another front for possible action. Independent
workers must cover their own health or disability insurance (depending on national healthcare
policy), may not have access to traditional retirement plans, and do not receive paid parental
leave. Without a steady stream of income, gig workers might face financial instability or have

208Feminist Approach to Technology, fat-net.org/. Restrictions are even more common in limiting (rather than prohibiting)
use. More than half of menin one survey in New Delhi agreed that men have the responsibility to restrict what women
accesson the internet, and 65 percent agreed that women should be restricted from using the internet in public places
on their own. See Women's rights online, World Wide Web Foundation, webfoundation.org/our-work/projects/womens-
rights-online/.

207 Women'’s rights online, World Wide Web Foundation, webfoundation.org/our-work/projects/womensrights-online/.

2084Google, Tata Trusts to expand internet Saathi programme,” Hindu Business Line, January 2018.

209 Accelerating digital literacy: Empowering women to use the mobile internet, GSMA, 2015.

210 Djgital literacy, International Telecommunication Union, itu.int/en/ITU-D/Digital-Inclusion/Women-and-Girls/Pages/
Digital-Literacy.aspx.

21" Michael Grothous, “Uber now allows female drivers in Saudi Arabia to choose to only drive other women,” Fast Company,
April 17,2019.
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limited access to credit. Additionally, without formal contracts, worker protections and the
bargaining power of labor are low. Various policy recommendations have been proposed to
address this. Key policy recommendations of the United Kingdom’s Taylor Review in July
2017, for instance, included expanding the definition of “worker,” extending minimum wage
standards, and ensuring that benefits such as vacation and sick pay cover independent
workers.?? [t is important to note that increasing social protections for workers in the gig
economy could decrease the amount of gig economy work, for example by increasing costs
and consequently reducing demand for workers. Public- and private-sector organizations
need to work together to find solutions that can both tap into the benefits, as well as address
the challenges, of these types of platforms.

Address the funding gap faced by women entrepreneurs

In 2018, all-male founding teams received 85 percent of total venture capital investment in the
United States, all-women teams received 2 percent, and gender-diverse teams 13 percent.?®
This is especially notable because much of venture capital funding goes toward technology-
related businesses. The numbers in Europe are even lower, with 93 percent of capital raised in
2018 going to all-male founding teams.?* This is not just an entrepreneur gap, but an investor
gap. Only 11 percent of US venture capitalists are women.?® Seventy-one percent of venture
capital firms in the United States have no female partners.? This argues for investors to
redouble efforts to promote gender diversity in their own ranks and thereby address gender
bias in funding. The broader entrepreneurship ecosystem also needs to better serve female
founders through improved access to networks, mentorship opportunities, and eliminating
potential biases in incubator or accelerator recruitment and selection processes.

Organizations, including companies, can create opportunities for women to overcome these
barriers and build a more inclusive ecosystem. For example, in the United States, JPMorgan
supports digitalundivided, a social enterprise that hosts an incubator for startups with black
or Latina women founders.?” In India, Facebook has launched SheleadsTech, a year-long
program for women entrepreneurs.?® In emerging economies, the financial services industry
together with governments should consider how to address financial and nonfinancial barriers
that may disproportionately affect women, including constraints related to access to credit.
The World Bank’s Women Entrepreneurs Finance Initiative funds emerging-market initiatives
to tackle both financial and nonfinancial constraints faced by women entrepreneurs. The
initiative’s first round of approved projects expects to provide $800 million in new financing to
woman-owned and -led SMEs.*®

Many women today are impeded from participating equally in the world of work and from
seizing economic opportunities by particular—and disproportionate—structural challenges.
In the automation age, which demands even more mobility, and different skills, these barriers
urgently need to be addressed. On all fronts, targeting and tailoring measures to enable
women to overcome current barriers must be an imperative. Women could raise their chances
of making the transitions needed for them to advance in a dynamically changing labor
market. Action is needed. Effective measures can help women to maintain or improve their
current share of employment and increase their representation in technical fields and tech
leadership roles.

212 Matthew Taylor, Good work: The Taylor review of modern working practices, Report for the UK government, July 2017.

213 Kate Clark, Female founders have brought in just 2.2% of US VC this year (yes, again), TechCrunch, December 2018.

2% Diversity & inclusion in tech: A practical guidebook for entrepreneurs, Atomico, 2018, inclusionintech.com/.

2% Includes those with check-writing abilities: partners, general partners, and managing directors

216 Allraise.org.

217 JPMorgan Chase announces $1million investment to support women entrepreneurs of color in tech, JPMorgan, March
2018.

218 Tanvi Dubey, Facebook launches Shel.eadsTech programme to help women entrepreneurs overcome barriers and build
successful tech startups, Yourstory, March 2017.

219 Women Entrepreneurs Finance Initiative allocates first round funding: Expected to mobilize twice the original target,
World Bank, April 19,2018
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Conversely, alack of concerted action could leave women falling further behind in
the world of work. Progress toward gender equality in work is already slow, and the
diffusion of automation technologies promises significant disruption, and perhaps
more women falling out of the workforce altogether. However, while times of
significant technological change always bring challenges, digital, internet, mobile,
and Al technologies can also open new doors to women—to gain skills, secure
higher-paying jobs, and pursue entrepreneurism. It is vital that everything possible
is done to help women overcome the challenges of the automation age and seize its
opportunities.



Country data

Canada 114
France 116
Germany 118
Japan 120
United Kingdom 122
United States 124
China 126
India 128
Mexico 130

South Africa 132


http://www.anif.co/sites/default/files/publicaciones/gepnacional_ii-18.pdf
http://www.theworldfolio.com/news/colombia-thinks-big-with-70-billion-infrastructure-program/3959/
https://theinclusiveinternet.eiu.com/explore/countries/performance
https://www.iea.org/publications/freepublications/publication/MexicoEnergyOutlook.pdf
https://www.iea.org/publications/freepublications/publication/MexicoEnergyOutlook.pdf
https://www.iea.org/publications/freepublications/publication/MexicoEnergyOutlook.pdf
https://www.iea.org/publications/freepublications/publication/MexicoEnergyOutlook.pdf
https://www.iea.org/publications/freepublications/publication/MexicoEnergyOutlook.pdf

Canada

Economic and demographic
Per capita GDP, Female Population,
$ thousand labor-force Million
PPP, 2017 participation
rate, 2017 2017
47 61%
2030

context
% of work activity hours % aged
automatable by 2030 over 65
Midpoint scenario 2017
37 24
4 45
Early scenario 2030
B Women

Summary: How women are positioned for the future

17
23

B Men

0.8M-2.7M women and 0.9M—3.4M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand
in the period to 2030,

Share of employment,’
%

Potential effects on
employees by 2030,

% of 2017 base employment

Million ’
-
2017 Jobs
4 lost
Jobs
-5
Jobs ngs New Total Female share of employment
lost gained ogcu- Inet could increase by
pations?  jobs 1-2
% of 2017 26 24 9 PP
employment by 2030

Net jobs demanded by wage

% change relative to employment by gender in the

By wage level (relative to tercile employment)

Wage level Low Medium High
(percentile) (0- (30th—  (70th—
30th)  70th)  99th)

10 10

level and education
period to 2030

By education (relative to total employment)

Less than -1.0 -
secondary -0.9 -
Secondary 20 _
-4 [N
. -1.0 I
Associate
20 I
College
Advanced

' Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.

Note: Figures may not sum to 100% because of rounding.

S 24
I 05

. K

B Women

Source: Statistics Canada, 2016 census; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

14 McKinsey Global Institu

te

gained | 23

B Men

I o4
I :

N 5
o



|

Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030,

Million % Net jobs
for women?
share of
Jobs lost Jobs gained women, + W -
v Bw mw M 2017 Neutral
By sector

Retail and wholesale trade 04 40
Manufacturing m 0.6 28
Healthcare and social assistance m 81

Professional, scientific, and technical services - 0.2 44
Accommodation and food services (O 63

Educational services - 67
Construction -I 0.2 12

o
o
e

0.0

0.0

0.0
o

Arts, entertainment, and recreation I. 49

Other services -. 61 0.0
Finance and insurance 57
Transportation and warehousing 29
Agriculture, forestry, fishing, and hunting 34 0.0
Administration support and government 48
Utilities 26 0.0
Mining 22 0.0
Real estate, rental, and leasing 40 0.0
Information 44 0.0

By occupation

Service, shop, and market sales workers m 0.4 64
Professionals m 0.5 59
02lEA o3 38
03 [op 51 0.0
nos ol os 2 o0
s o 7 o0
Clerical support workers m 86
Elementary occupations -IO.Q 38

Agricultural and fishery workers .| 27

T 22 § 22 BERS

Legislators, senior officials, and managers

Technicians and associate professionals

Craft and related trade workers

Plant and machine operators and assemblers

o .
s ol o
OII

Total

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.
Note: Data labels <0.2 not shown.

Source: Statistics Canada, 2016 census; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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pations jobs “4t0 0

% of 2017 22 23 9 PP
employment by 2030
Net jobs demanded by wage level and education M women M Men
% change relative to employment by gender in the period to 2030
By wage level (relative to tercile employment) By education (relative to total employment)
Wage level  Low Medium High Less than | 0.1
(percentile) (0- (30th— (70th— secondary 0

30th)  70th)  99th)
Secondary 22 _
s «2 I
10
Associate 02 I
06}

1 .
Coll

— ' oo I - 5

I Advanced - 0.9

-6

-4 -3

1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: EuroStat, 2015; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

Million % Net jobs
chare of for women?
Jobs lost Jobs gained women, m+ -
v Bw mw M 2017 Neutral
By sector
Healthcare and social assistance m 2.0 27 -
Professional, scientific, and technical services —O.Q 141 48 -
Arts, entertainment, and recreation mm 0.7 b4 -
Utilities 10 [E |
Construction . —0.3 59 -
Agriculture, forestry, fishing, and hunting -|O.4 1 0.0
Mining 68
Retail and wholesale trade .l:OQ 45 0.0
Real estate, rental, and leasing -I 25
Information II 53 0.0
Manufacturing I 43
Transportation and warehousing I‘ 18 0.0
Finance and insurance l‘ 37
Other services 65
Educational services I‘ 54 0.0
Accommodation and food services I 7 0.0
Administration support and government 45
By occupation
Professionals Eori 03BN | 09 | 1.7 42 -
Service, shop, and market sales workers 1.4 0.7 59 -
Technicians and associate professionals mm 0.9 52 -
Clerical support workers -1.3 mb,s 68
Plant and machine operators and assemblers 0.7 14
Elementary occupations —0.3 56
Craft and related trade workers -I 05 8 0.0
Legislators, senior officials, and managers Ilo_3 30 -
Agricultural and fishery workers I 17 0.0

Total so| T 5.3

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.
Note: Data labels <0.2 not shown.

Source: EuroStat, 2015; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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Japan

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours
$ thousand labor-force Million automatable by 2030
PPP, 2017 participation o .
rate, 2017 2017 Midpoint scenario
127 26
0
43 50% 100

2030 Early scenario

% aged
over 65
2017
27
30
2030

Summary: How women are positioned for the future = B women B Men

41AM —10.1M women and 7.0M—=17.2M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand Share of employment,’
in the period to 2030, %
Million

N

Jobs Jobs New Total

-16

Female share of employment

lost gained ogcu— Inet could increase by
pations?  jobs 0-1
% of 2017 24 7 7 PP
employment by 2030

Net jobs demanded by wage level and education
% change relative to employment by gender in the period to 2030

By wage level (relative to tercile employment) By education (relative to total employment)

Wage level ~ Low Medium High Less than
(percentile)  (0—  (30th— (70th— secondary

Potential effects on
employees by 2030,
% of 2017 base employment

Jobs N >+
ot I >

Jobs M 8
gained -6

B women [ Men

R 105 I
Secondary —
-2 [

II Associate

-1 10 College

18 -7 47

Advanced
-29

1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.

2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: Japan National Survey; ILO, 2017; World Bank, 2018, UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

120 McKinsey Global Institute



Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030,

Million o Net jobs
0
for women?2
share of
Jobs lost Jobs gained women, m+ -
M W mw M 0017 Neutral
By sector
Healthcare and social assistance -0.3+— - e —0.2 77
Manufacturing -2.5 I_O 2 0.7 28 m
Transportation and warehousing -1.3 ._O 4 04 18
Professional, scientific, and technical services -0.3 -0.2 II 0.2 04 33 0.0
Accommodation and food services -0.4— 03 092 62
Construction -0.9 I‘ —0.2 12
Arts, entertainment, and recreation 09 00T —O.Q—II 48
Finance and insurance 'O&II 51
Other services -0.2+ | 12 0.0
Agriculture, forestry, fishing, and hunting -0.9+ Il N
Utilities 0902 14 0.0
Retail and wholesale trade 51 -141
Administration support and government -1.3 I—-O_Q 13
Real estate, rental, and leasing | 27 0.0
Mining 14 0.0
Information -0.3— I 24
Educational services 'O&. 60
By occupation
Service, shop, and market sales workers -2.8 m 0.8 41
Professionals -0.9 0.6 47
Machine operators and craft workers -4, =, . 21 m
achi p w 4.0 I 0.7 0.9

Clerical support workers -1.2 04 03 61
Elementary occupations _0'3_—02_I| 34
Legislators, senior officials, and managers -0.9+ 6 0.0
Agricultural and fishery workers -0.2+ Il 36

Total

S0 6o § 20

2.6

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.

Note: Data labels <0.2 not shown.

Source: Japan National Survey; ILO, 2017; World Bank, 2018, UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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United Kingdom

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours % aged
$ thousand labor-force Million automatable by 2030 over 65
PPP, 2017 participation o .

rate, 2017 2017 Midpoint scenario 2017

66 21 19
0
43 57% 71 40 22
2030 Early scenario 2030

Summary: How women are positioned for the future = B women B Men

1.4M-4.5M women and 1.7M—=5.4M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand

Share of employment,’ Potential effects on

in the period to 2030, % employees by 2030,
Million ’ % of 2017 base employment
[ |
8
2017 Jobs I 22
5 ost | o+
Jobs [N 17
: e |
Jobs J(?bs New Total Female share of employment
lost gained ogcu— Inet could increase by
pations?  jobs 0-1
% of 2017 23 17 8 PP
employment by 2030

Net jobs demanded by wage level and education

B women I Men

% change relative to employment by gender in the period to 2030

By wage level (relative to tercile employment)

By education (relative to total employment)

Wage level Low Medium High Less than -0.6 .
(percentile) (0- (30th— (70th— secondary -0.8 -
30th)  70th)  99th)
1o I
6 Secondary
. 70 I
. -1.5
Associate
-6 1IN
I College - 1.4
-5 | px
9 -1 Advanced =) 2-8
_13 .

1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: ONS, 2017; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

\ V|
/AN

Million % Net jobs
share of for women?
Jobs lost Jobs gained women, m+ -
M Hw mw M 2017 Neutral
By sector
Retail and wholesale trade SN 06 | 05 O 49 -0
Professional, scientific, and technical services —O'T.Q_. 0.4 0.6 49 -
Healthcare and social assistance 0.7 (0§ 77 -
Manufacturing 0.7 -02% .. —02 06 27 0.0
Accommodation and food services -0.2+— .—O.Q 63
Educational services .—O.Q 68
Finance and insurance —O.Q—.I 45
Arts, entertainment, and recreation II 47 0.0
Transportation and warehousing —O'W.Q—.I 28
Construction -0.6 I‘ 12
Other services -O_Q—.I 62
Administration support and government -0,3| 52
Real estate, rental, and leasing Il 46 0.0
Agriculture, forestry, fishing, and hunting ” 24 0.0
Utilities | 21 0.0
Mining 16 0.0
Information -0.9— I 28
By occupation
Professionals -05 0.9 48 -
Service, shop, and market sales workers -0.5 m 0.4 70
Legislators, senior officials, and managers —O'WQ—. 0.6 36 0.0
Technicians and associate professionals -0.4 0.3 [k} 49 0.0
Clerical support workers -0.3 m 73 m
Plant and machine operators and assemblers —OW I —0.9 20
Craft and related trade workers -0.8 ||0,2 6
Elementary occupations -0.0+— ll 42
Agricultural and fishery workers ‘ 13 0.0

Total O 34 N 26 EERX

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.
Note: Data labels <0.2 not shown.

Source: ONS, 2017; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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United States

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours % aged
$ thousand labor-force Million automatable by 2030 over 65
PPP, 2017 participation o .

rate, 2017 2017 Midpoint scenario 2017

324 23 15
0
60 56% 355 492 20
2030 Early scenario 2030

Summary: How women are positioned for the future = B women B Men

7.TM =24.2M women and 8.7M—-28.0M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand Share of employment,’ Potential effects on
in the period to 2030, % employees by 2030,
Million % of 2017 base employment

Jobs N 24
ost | oo

3
||
2017
30
Jobs I 19

40 sained [N ¢

Jobs Jobs New Total Female share of employment

lost gained ogcu— Inet could increase by
pations?  jobs 0-1
% of 2017 25 19 8 PP
employment by 2030
Net jobs demanded by wage level and education M women M Men

% change relative to employment by gender in the period to 2030

By wage level (relative to tercile employment) By education (relative to total employment)

Wage level ~ Low Medium High Less than -0.0 [N
(percentile)  (O—  (30th— (70th— secondary 19 |G

30th)  70th)  99th) _
Secondary 3.2
8 -5+ NI

5
T -
II Mo
Coll
s I ol -
-13
-17

Advanced - 06

o

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details. In a forthcoming MGI report on the United
States, we will explore another scenario.

2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.

Note: Figures may not sum to 100% because of rounding.

Source: CPS IPUMS; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

124 McKinsey Global Institute



Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

Million % Net jobs
for women?2
share of
Jobs lost Jobs gained women, I+ -
M B w mw M 02017 Neutral
By sector
Healthcare and social assistance '3-&54' 5.8 15 80 -
Retail and wholesale trade —QW' 2.6 3.0 49
Manufacturing —{FA_I 2.5 30
Professional, scientific, and technical services '1%' 2.0 46 -
Accommodation and food services -2.6 ‘ —1.0 57
Construction 03 _02_"_0'2 18 1 0.0
Educational services 17 -O.Q_I._O.Q 0.3 70
, , -0.2

Finance and insurance -1.1| 0.7 04 63
Other services -0.9— 05 03 b8
Arts, entertainment, and recreation -O,Q—|I—ﬂ;4 46 -
Administration support and government oa _0.4_“_0.2 0. 46
Transportation and warehousing —O.3—|—O.3 24
Utilities |-0.2 23 0.0
Agriculture, forestry, fishing, and hunting 25 0.0
Real estate, rental, and leasing -0_3—‘ 49
Mining 12
Information _0,3—‘ 41 -0.3
By occupation
Service, shop, and market sales workers -4.3 5.1 3.0 56
Professionals -1.8 3.8 3.2 57 -
Technicians and associate professionals -1,5 2.3 ¥ 64 -0.2
Elementary occupations -2.2 14 47 m
Clerical support workers -2.0 —0.7 1
Craft and related trade workers _4'm II 0.0 19 9
Plant and machine operators and assemblers —BW .I 04 15 21
Legislators, senior officials, and managers -0.9 '0'7—Il—0'8 1.1 43 -
Agricultural and fishery workers _o,Q—| 33 -0.1

Total

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.

Note: Data labels <0.2 not shown.

Source: CPS IPUMS; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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China

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours % aged
$ thousand labor-force Million automatable by 2030 over 65
PPP, 2017 participation o .

rate, 2017 2017 Midpoint scenario 2017

1,410 16 1
0 K
17 61% 1,441 31 17
2030 Early scenario 2030

Summary: How women are positioned for the future = B women B Men

4.0M-35.7M women and 8.3M—66.5M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand Share of employment,’
in the period to 2030, %
Million

Potential effects on
employees by 2030,
% of 2017 base employment

Jobs [ 15
ost I 15

Jobs NN 33
gained | s

Jobs Jobs New Total

Female share of employment

lost gained ogcu— 'net could increase by
pations?  jobs 0-1
% of 2017 15 30 10 PP
employment by 2030

Net jobs demanded by wage level and education M women [ Men
% change relative to employment by gender in the period to 2030
By wage level (relative to tercile employment) By education (relative to total employment)
Wage level  Low Medium High Less than  [ESE 3.7
(percentile)  (O-  (30th— (70th- secondary | o
30th)  70th)  99th) 58

S |

. ____E~U
A iat
e PE

I 2.9
I - :

E—
Ad d
e 1o

26
19
17
14
1
I 9 College
1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.

2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: China Population Census; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

Million % Net jobs
chare of for women?
Jobs lost Jobs gained women, N+ H-
v Bw mw M 2017 Neutral
By sector
Other services3 'w 39 50 -
Manufacturing 20 47 -
Retail and wholesale trade m iz 18 44 -
Accommodation and food services ';Q‘I 12 51 -
Healthcare and social assistance _TQ.IE) 74 -
Educational services 5 9 6 50 -
Agriculture, forestry, fishing, and hunting ﬂ4 51
Transportation and warehousing _3—_1_||€1 17 -
Finance and insurance —TQ‘II_T:'S 45 -
Construction 'Q;Q‘.|ﬁ1 16 -1.0
Utilities -, 3 [N
Professional, scientific, and technical services#* 1—% 45 -
Mining A1 19 -
Administration support and government -1-|—1 20
Real estate, rental, and leasing -TQ‘I 57
By occupation
Service, shop, and market sales workers -14 52 -
Professionals, assoc. professionals, and technicians E o7 51 -
Machine operators and craft workers E 20 32 -1.56
Elementary occupations 12 44 -
Clerical support workers _ﬁ-a 12 33 -
Legislators, senior officials, and managers -1-"ﬁ1 25 -
Agricultural and fishery workers _?-I_T‘g 49 -3.3
Total es | IE 120

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.
8 Other services includes arts, entertainment, and services, given limited gender data; arts, entertainment and services is positioned to grow rapidly in China, given large

rising incomes and increased spend on leisure.

4 Using gender split in finance as a proxy for gender split in professional, scientific, and technical services.

Note: Data labels <1 not shown.

Source: China Population Census; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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India

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours % aged
$ thousand labor-force Million automatable by 2030 over 65
PPP, 2017 participation o .

rate, 2017 2017 Midpoint scenario 2017

1,339 9 6
O ki
7 27% 1,613 19 8
2030 Early scenario 2030

Summary: How women are positioned for the future = B women B Men

0.6M-10.9M women and 2.1M—=26.9M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand Share of employment,’ Potential effects on
in the period to 2030, % employees by 2030,
Million 108 % of 2017 base employment

Jobs [ 10
ost [ 0

114
L Jobs I 19
57 seinec! | >+

Jobs Jobs New Total Female share of employment

lost gained oc.cu—Q 'net could change by
pations jobs “4t0 0

% of 2017 1l 23 10 PP
employment by 2030
Net jobs demanded by wage level and education M women M Men
% change relative to employment by gender in the period to 2030
By wage level (relative to tercile employment) By education (relative to total employment)
Wage level  Low Medium High Lessthan  -2.3 [N
(percentile)  (O—  (30th— (7Oth— secondary o

30th)  70th)  99th)

Secondary I o4
_____________________[&

R 2.7

25
20 18
Associate _
2.4
i B
College
6 I -
3
-I Advanced =O1I7O

1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: NSS; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

Million % Net jobs
chare of for women?
Jobs lost Jobs gained women, N+ H-
v Bw mw M 2017 Neutral
By sector
Manufacturing 31 27 -
Construction _5—_1.. 17 14 -
Accommodation and food services —1-| 12 15 -
Retail and wholesale trade '7_'1‘- 1 1 -
Healthcare and social assistance I 4 42 -
Educational services _1—_1.I 3 43 -
Other services —1-|ﬂ 3 27 -
Finance and insurance —1-' Té 14 -
Transportation and warehousing . 3 3 -
Utilities 3 i3 [N
Professional, scientific, and technical services -1-|‘2 10 -
Administration support and government -1-I1 12 0.0
Arts, entertainment, and recreation -1 8 -
Mining b 19 -
Real estate, rental, and leasing ‘ 6 0.0
Information ‘ 14 0.0
Agriculture, forestry, fishing, and hunting — 4 34
By occupation
Craft and related trade workers n 26 20 -
Service, shop, and market sales workers 'LQ‘- 23 18 -
Elementary occupations —4HQ 31 -
Plant and machine operators and assemblers 9 1 192 7 -
Professionals _1-| 7 23 -
Technicians and associate professionals _8—_1_.§ 6 19 -
Legislators, senior officials, and managers _1-||_—'14 " -
Clerical support workers 'Q_'1‘II__1.3 21 -
Agricultural and fishery workers _1 34 -4.2

Total I L2 I

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.
Note: Data labels <1 not shown.

Source: NSS; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation
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Mexico

Economic and demographic context

Per capita GDP, Female Population, % of work activity hours % aged
$ thousand labor-force Million automatable by 2030 over 65
PPP, 2017 participation o .

rate, 2017 2017 Midpoint scenario 2017

129 13
0
18 4% 148 26 10
2030 Early scenario 2030
Summary: How women are positioned for the future = B women B Men
0.4M-2.5M women and 0.8 M—4.9M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand Share of employment,’ Potential effects on
in the period to 2030, % employees by 2030,
Million % of 2017 base employment

10
5 .
.
-9

Jobs Jobs New Total Female share of employment

lost gained  occu- net could increase by
pations?  jobs 0-1
% of 2017 17 27 10 PP
employment by 2030
Net jobs demanded by wage level and education M Women

% change relative to employment by gender in the period to 2030

By wage level (relative to tercile employment) By education (relative to total employment)

Wagelevel  Low Medium  High Less than D a7
(percentile) (0=  (30th— (70th— secondary I - :

30th)  70th)  99th)

O

18
15
14 . -0 I

Associate I 01

9 .
I College =O1.3
0.7
— .

Advanced
0.4
o L]

1 Based on atrend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.
Note: Figures may not sum to 100% because of rounding.

Source: INEGI; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

I._%

Million % Net jobs
for women?
share of
Jobs lost Jobs gained women, m+ -
By mw mw M 2017 Neutral
By sector
Manufacturing '1'2'—0'8‘- 3.0 39
Retail and wholesale trade 07 -0.7 5 22
Accommodation and food services 03 -03 m 0.8 51
Healthcare and social assistance —O.Q-Im —0.3 76
Construction 078 8lo7 11
Agriculture, forestry, fishing, and hunting 43 09 |O.7 12
Professional, scientific, and technical services II_O'3 0.4 4
Arts, entertainment, and recreation || 48
Transportation and warehousing —0.4-.‘—0.2 52
Educational services . 2_—02" 51 0.0
Finance and insurance " 44 0.0
Utilities \ 18
Administration support and government -0,3-.‘ 29
Other services '0'3'—0'6‘-‘ 67
Mining | 10
Real estate, rental, and leasing | 36 0.0
Information | 39 0.0
By occupation
Service, shop, and market sales workers 2.6 53
Machine operators and craft workers -1,9-—0.7‘_ 2.8 26
Professionals, assoc. professionals, and technicians ’0'5'—0'3‘..—0ﬂ:9 36
Agricultural and fishery workers —1.2——()2‘-'0'7 1
Clerical support workers 03 -0.3‘.I_O.3 0.4 52
Elementary occupations —O.Q-l —0.6 1
Legislators, senior officials, and managers -O.Q-IE).B-O.Q 36

Total

570 BEZE BEE e

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.

Note: Data labels <0.2 not shown.

Source: INEGI; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation

13

=



South Africa

Economic and demographic context

Per capita GDP, Female Population,
$ thousand labor-force Million
PPP, 2017 participation
rate, 2017 2017
13 48%
2030

% of work activity hours
automatable by 2030

Midpoint scenario

57 17

64

Early scenario

% aged
over 65

2017

2030

Summary: How women are positioned for the future = B women B Men

0.7M —1.9M women and 1.3M—=3.4M men may have to transition between occupations or skill levels by 2030

Change in total male and female labor demand
in the period to 2030,

Million
I
O
-3
Jobs Jobs New Total
lost gained  occu- net
pations?  jobs
% of 2017 20 1 8

employment

Share of employment,’
%

o

Female share of employment
could increase by

1-2 pp
by 2030

Net jobs demanded by wage level and education
% change relative to employment by gender in the period to 2030

By wage level (relative to tercile employment) By education (relative to total employment)
Wage level ~ Low Medium High Less than
(percentile) (0- (30th— (70th— secondary
30th)  70th)  99th)
Secondary
Associate

-l B
-2
-3
-b 5
-12
-20

' Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.

Advanced

2 Historical analysis suggests that 8-9% of the 2030 labor supply could be employed in entirely new occupations.

Note: Figures may not sum to 100% because of rounding.

Potential effects on
employees by 2030,
% of 2017 base employment

Jobs NN 18
ost | 0

Jobs [ 13
gained -9

B women I Men

-2.3 [N

-2 [

3.4
-6.o [N

05

-0 I

0
-041]

B 1.0
Ho:

Source: South Africa Quarterly Labour Force Survey, 2018; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis
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Sector and occupation shifts

Incremental jobs gained or lost in the period to 2030, '

Million % Net jobs
share of for women?

Jobs lost Jobs gained  yomen, M+ -
v Bw mw 2017 Neutral

By sector

Healthcare and social assistance - 77 -

Manufacturing . 34

Accommodation and food services -- 56 0.0

Retail and wholesale trade . 46

Educational services -- 67 0.0

Construction _I 10 0.0

Professional, scientific, and technical services -l 37 0.0

Other services -. 72 0.0

Finance and insurance .I 62 0.0

Arts, entertainment, and recreation II 40 0.0

Transportation and warehousing -l 19 0.0

Agriculture, forestry, fishing, and hunting -l 27 0.0

Utilities I 29 0.0

Mining - 17 0.0

Administration support and government _‘ 39

Real estate, rental, and leasing I M 0.0

Information | 40 0.0

By occupation

Service, shop, and market sales workers -0.4 0.2 50

Professionals - 52

Technicians and associate professionals - 61

Legislators, senior officials, and managers -. 30

Craft and related trade workers _I 0.9 16

Elementary occupations -- 65

Plant and machine operators and assemblers —I 12 0.0

Clerical support workers -0.3 . 67

Agricultural and fishery workers -I 20 0.0

Total

207 IEENN BCE

1 Based on a trend-line scenario for jobs gained and a midpoint automation scenario. See technical appendix for details.
2 Assumes current level of female representation across sectors and occupations stays the same.

Note: Data labels <0.2 not shown.

Source: South Africa Quarterly Labour Force Survey, 2018; ILO, 2017; World Bank, 2018; UNDP World Population Prospects, 2017; McKinsey Global Institute analysis

The future of women at work: Transitions in the age of automation

13

w






Technical
appendix

This appendix provides details on the methodology employed in our research in the
following sections:

1. Overview of selected recent studies on women, automation, and the future of work

2. Methodology for calculating Gender Concentration Index

3. Assessing impact of automation and potential for job creation
4.  Applying agenderlens to jobs lost and jobs gained

B. Assessing potential transitions

6. Methodology for calculating partial automation (jobs changed)

7. Methodology for calculating Gender Parity Score (GPS)

The future of women at work: Transitions in the age of automation

136



1. Overview of selected recent studies on women, automation, and the future of work

Exhibit A1

Selected recent studies on women, automation, and the future of work.

Publication/scope

International Monetary
Fund, Gender,
technology, and the
future of work, October
2018

30 countries (including
28 OECD members,
Cyprus, and Singapore)

Institute for Women'’s
Policy Research,
Women, automation,
and the future of work,
March 2019

US labor market

Office for National
Statistics, The
probability of
automation in England:
2011 and 2017, March
2019

England labor market

New America, The
future of work for
women: Technology,
automation and the
overlooked workforce,
February 2019

US labor market

McKinsey Global
Institute, The future of
women at work:
Transitions in the age of
automation, June 2019

10 countries (Canada,
China, France,
Germany, India, Japan,
Mexico, South Africa,
the United Kingdom,
and the United States)

Summary of approach

Used individual-level data on task
composition, task frequency, and extent
of ICT use at work from PIACC survey
Constructed routine task intensity (RTI)
index for each worker, given current
technology

Defined high risk of displacement as
higher than 70% likelihood of being
automated

Accounted for differences in worker
characteristics (eg, age, education,
gender, literacy and numeracy skills, and
a broad subset of task characteristics)

Compiled database from ten-year
occupational projections from BLS,
probability of automation from Frey and
Osborne (2013), digitization scores from
Muro et al. (2017), and employment and
earnings data from the American
Community Survey

Projected employment growth and the
shares of workers by sex, race, and
ethnicity in the occupations with the
highest and lowest risk of automation, as
well as the highest and lowest levels of
digitalization

Applied a modified version of OECD
methodology with PIAAC survey to
calculate automation probability for
individuals on Annual Population Survey
(APS) to produce detailed demographic
breakdowns

Grouped automation likelihood into low
(<30% automation probability), medium
(30-70%), and high (>70%)

Included just under 20M occupations in
2017

Used data from Frey Osborne (2013) that
provided automation risk for >700
occupations

Mapped automation risk to BLS
occupational data and developed gender
breakdown of occupations using Current
Population Survey

Used MGI 2017 automation methodology
to project jobs lost and gained to 2030,
based on technical automation potential
and adoption; kept current female and
male employment shares in occupations
and sectors constant

Analyzed male and female transitions
toward 2030 to allocate jobs lost and
jobs gained between occupations and
skills

Explored jobs changed due to partial
automation, as well as trends in entirely
new occupations

Source: McKinsey Global Institute analysis
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Key relevant findings

10 percent of total workforce (54 million workers)
in 30 countries is at high risk of displacement

A larger proportion of female workforce (11%) is at
high risk for automation compared with male
workforce (9%)

In the 30 countries, 26 million female jobs are at
high risk of displacement

Extrapolating globally,180 million female jobs are
at high risk of being displaced

Women are more likely than men to be in
occupations with both lowest and highest risk of
technological substitution. Women are the
majority of workers (58%) at highest risk of
automation, as well as majority (52%) in jobs at
lowest risk of automation

20.2 million women work in high-risk occupations,
compared with 14.4 million men

Automation will affect men the most in low-
earning occupations, while women’s automation
risk is more equally spread across differently paid
occupations

Out of the 19.9 million jobs analyzed, 7.4% (1.5
million people) were employed in jobs at high risk
of automation, while 27.7% (5.5 million people)
were in jobs at low risk of automation in 2017
Women, young people, and part-time workers are
at high risk of automation

Women account for 70.2% of employees in jobs
that have high automation risk (vs 42.6% in low-
risk jobs)

Industries in which half or more of the workforce
is high-skill have a probability of automation under
35%

Women are 54% of workers in occupations with
high automation risk

Growth is fast in high-paid jobs tied to technology.
However, women have low STEM graduation rates
and low representation in STEM jobs (19% of
software developers and 21% of computer
programmers are women)

Higher education reduces exposure to
automation. Workers with a BA or higher have
lower automation probability compared with
workers with a high school degree or less

Women could face slightly lower automation risk
than men (20% of females or 107 million vs 21%
of males or 163 million)

Women may be marginally better placed than men
in most countries to take advantage of new job
opportunities (20% of women or 171 million vs
19% of men or 250 million)

Evidence from the United States shows that
approximately 60 percent of recently created
occupations were in male-dominated occupations
Women are slightly more prone to having their
jobs partially automated compared with men
Globally, 40 million to 160 million women may
need to transition between occupations and skills,
compared with 60 million to 275 million men



2. Methodology for calculating Gender Concentration Index

To better understand what drove differences in men and women'’s outcomes in our modelling,
we first aimed to understand structural patterns of gender employment by building a “Gender
Concentration Index” designed to provide a sense of the degree to which men and women
tend to cluster within different sectors and occupations. We looked at 17 sectors and seven
to nine occupational categories for each of our ten focus countries (depending on data
availability and quality—see section 4 for more detail).

Using national employment data, we calculated women’s share of employment (WSE) for
each occupation and sector by country. To calculate the gender concentration index, we then
assessed the deviation of this share of employment in each occupation or sector from equal
gender representation—namely 50 percent female representation. For example, a country
with 50/50 gender representation within each sector or occupation would have a score of
zero, meaning that all sectors or occupations have full parity (equal representation of men
and women). Conversely, a Gender Concentration Index of one indicates that each sector
and occupation is 100 percent dominated by either men or women. The higher a country’s
concentration index score, the more gendered its workforce tends to be.

Using a modified sum-of-squares analysis, we calculated the variance from this 50 percent
value adjusted for the total number of sectors or occupations. This analysis resulted in a
Gender Concentration Index, calculated as follows:

0.5 — WSE)?
205 -wsER

Gender Concentration Index =

WSE = women’s share of employment; n =# of occupations or sectors

Note the multiplication by two is to enable us to create a zero to 100 range for the overall
score. This analysis does not weight based on the proportion of total employment in each
occupation or sector, but rather looks across sectors and occupations to determine whether
structural barriers could influence how effective men and women are at moving across
occupations and sectors. We note some key findings from this analysis:

— Alleconomies are gendered. Even in economies where the female labor share is high,
very few occupations or sectors were within b percent of gender parity. The female labor
force participation rate is based on data from the International Labour Organization,
extracted in March 2019.

— Economies that have low female participation rates tend to be more gendered. In India,
women do not make up the majority of a single sector or occupational category, because
not enough women have entered the labor force even in sectors where women are well
represented in other countries. As more women participate in the economy, they tend to
enter traditionally male-dominated sectors and occupations.

— Inseven of the ten countries analyzed, the Gender Concentration Index for occupations
was higher than the index for sectors.
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3. Assessing impact of automation and potential for job creation

This report leverages the methodology and findings of previous MGl research on the future

of work and jobs lost, jobs gained.® Full details of the methodology used in the first report,
and revisions applied to the second report, can be found in the appendices of those reports.
Here, we provide a brief summary with a focus on our additions and updates.??' The 2017 jobs
lost, jobs gained report assessed automation and job growth in 46 countries, with a particular
emphasis on six core countries. In this report, we have expanded the scope of the analysis to
53 countries, with an emphasis on ten core countries. For each of the following components,
we drew on this past methodology and applied a gender lens (see section 4) to the output:

m Jobslost. MGI's jobs lost, jobs gained report estimated work hours that could be
automated to create a scenario of job displacement under automation.?? To assess
how many work hours could be automated—and therefore how many jobs displaced—it
broke more than 800 occupations into a composite set of over 2,000 activities. Next, it
categorized each of the 2,000-plus activities into 18 capabilities. The model took into
account five factors that affect the pace and extent of automation, and modeled it using
four stages: technical automation potential, solution development, economic feasibility,
and societal adoption. From a technical standpoint, this approach assumed that a task is
automatable only after all of its core capabilities are automatable; similarly, an occupation
is automatable only after all tasks required of the role are automatable. From an adoption
standpoint, this approach assumed that an occupation is automated only after it is cost-
effective and socially acceptable to do so. Based on this framework, which was informed
by academic research, McKinsey expertise, and industry advisers, each occupation was
assigned a percentage range for automation adoption. The starting point of the analysis
was 2014. Our research here instead focuses on the period from 2017 to 2030. We have
projected forward from the 2014 starting point to create a 2017 baseline by preserving
industry level employment splits and scaling employment figures to 2017 based upon
2017 employment data by country. The model for jobs lost considers three scenarios of
displacement based on early, midpoint, and late automation adoption timelines: early
assumes very little automation adoption, while late assumes rapid automation adoption.
This report relies primarily on a midpoint scenario—the midpoint between early and late—
that is on a par with the scale of the great employment shifts of the past, such as out of
agriculture or manufacturing.

m Jobsgained. We used the approach taken in MGl’s jobs lost, jobs gained report to
create a scenario for increased labor demand as a result of seven catalysts.>® The seven
catalysts are (1) rising incomes; (2) increased spending on healthcare as a result of aging
populations; (3) development and deployment of new technology; (4) infrastructure
investment; (B) investment in residential and commercial buildings; (6) energy transitions
and efficiency; and (7) marketization of currently unpaid work. The previous research
captured both indirect and direct jobs that could be created from each catalyst,
accounted for a decline in hours worked per person, and factored in globalization
of work. The model offered a static view that did not take into account the interplay
between supply and demand drivers or feedback from factors such as changing wages. It
estimated potential labor demand but did not assess the likelihood of this potential being
captured, which depends on choices and investments by businesses, policy makers, and
workers. The model estimated demand associated with entirely new occupations, but did
not factor it into the net job estimates. The calculation of the magnitude of entirely new
occupations relied on studies that suggest that 8 to 9 percent of the 2030 labor supply
could be employed in new occupations (or 0.5 percent annually).

2204 future that works: Automation, employment and productivity, McKinsey Global Institute, January 2017; and Jobs lost,
Jobs gained: Workforce transitions in a time of automation, McKinsey Global Institute, December 2017.

221 Al analyses are based upon MGl future of work models as of April 2019. These models are subject to change as we
continue to refine and update the underlying data.

222 A future that works: Automation, employment and productivity, McKinsey Global Institute, January 2017

223 Jobs lost, jobs gained: Workforce transitions in a time of automation, McKinsey Global Institute, December 2017.
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Increased consumption is the underlying driver of much of the growth in labor demand
estimated in the jobs lost, jobs gained analysis. This factor was modeled using per

capita GDP growth. The model used input-output multipliers to translate increased
spending (as a result of factors such as increased per capita GDP) into a higher number of
jobs demanded across different sectors. For all labor drivers, we calculated indirect

jobs using indirect job multipliers based on source data from the World Input-Output
Database, making adjustments as necessary informed by expert input. This model also
considered global trade, assessing both locally and globally driven labor demand. Finally,
the model considered both a trend-line and a step-up scenario of spending with which
to assess increased job demand. The trend-line is based on observed patterns across
countries, while step-up extends the drivers considered to include increased government
investment (incremental additional growth on top of existing levers) in infrastructure

and marketization of unpaid work (a lever considered only in the step-up scenario).

In jobs lost, jobs gained, MGl estimated the average amount of unpaid time currently
spent on childcare, adult care, cooking, and cleaning using time-use surveys. As these
unpaid activity hours move to the marketplace, we expect labor demand to increase

for them. We decrease the time spent on these activities in each country using a linear
coefficient between the minimum and maximum values across countries. Note that for
much of the analysis in this report, we focus on the trend-line scenario, but also use the
step-up scenario to help provide a range to some of the outcomes discussed. The trend-
line scenario is based on current spending and investment patterns, while the step-up
scenario assumes additional government stimulus and job-creation efforts.

m  Skills and wages. Our skills analysis uses education levels as a proxy for skill
requirements in a given occupation, and shows the net change in jobs demand by
education level as a proportion of total 2017 employment for women (or men, as the case
may be). This helps quantify the magnitude of skills shift needed in each country. The
five educational categories used in the analyses are less than secondary, secondary,
associate degree, bachelor’s degree, and advanced degree. These classifications map
to the five job zones defined by the US Bureau of Labor Statistics’ O*NET and take into
account educational degrees, amount of training required, and years of experience
necessary in order to qualify for a given job. In our wage analysis, we keep wages
constantin the period to 2030 and classify each occupation by tercile based on average
wage at purchasing power parity in 2014. In reality, we would expect wages to adjust
to shifts in response to automation and new labor demand, but modeling these effects
dynamically is beyond the scope of our analysis. We calculate net change in jobs demand
as a proportion of 2017 total employment within each wage tercile in order to show the
magnitude of impact upon workers in each category.

m  Full-time equivalents. The jobs lost, jobs gained report used full-time equivalent
workers (FTEs) in all of its analysis. We assume throughout that “jobs” are equivalent to
FTEs. The report also assumed that each hour of work that can be automated will result
in proportional “job” loss. For instance, if 10 percent of current work activity hours in an
occupation could be automated, then 10 percent of FTEs (referred to as “jobs”) in that
occupation would be displaced. This report makes similar assumptions throughout.

m  Country coverage. In this report, we focus on ten countries: six mature economies
(Canada, France, Germany, Japan, the United Kingdom, and the United States) and four
emerging economies (China, India, Mexico, and South Africa), which account for about
half of the world’s population and that are representative of a wide range of demographic
profiles, stages of economic development, and progress toward gender parity. For our
transition analysis, we rely on (gender-agnostic) jobs lost and jobs gained analysis for a
broader set of 53 countries, 13 of which are in Asia, 19 in Europe, eight in Latin America,
eight in the Middle East and North Africa, and three in Sub-Saharan Africa.
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4. Applying a gender lens to jobs lost and jobs gained

MGlI’s previously developed model of jobs lost and gained provides output for current
employment, jobs lost, and jobs gained for workers in the ten countries in this research,
capturing FTE workers at both the occupation and sector level. A given “cell” (output for

a specific sector and occupation) reports, for instance, how many FTEs work as office

clerks in the manufacturing industry. To apply a gender lens to this output, we used national
survey data for each of our ten countries, which provides employment data by sector and by
occupation for men and women. In other words, by matching our future of work model output
with national employment data, we could, for instance, assess how many of those office clerks
working in manufacturing were men and how many were women.

A key aspect of the scenarios we model in this research of our model is that we hold the
representation of women and men within each sectoral and occupational cell constant from
2017 to 2030; this approach was designed to test how well positioned women are for the
future of work given their current representation in the workforce. We note that the future

of work model output (used in jobs lost, jobs gained) uses FTEs as units, while national
employment data record number of employees. We treated them as equivalent in this analysis.

To make the data broadly comparable across countries, we conducted our analysis at the level
of nine major occupational categories and 17 major sectors, given that many countries do not
provide gender data on employment on a more detailed level (see Exhibit A2 for a glossary of
occupational categories).

Occasionally, depending on data availability for certain countries (for instance, China),
the categories of “professionals” and the “technicians and associate professionals” were
combined into a category called “professionals and associate professionals.” Similarly, in
some cases, we condensed the “plant and machine workers” and “craft and related trade
workers” occupational categories into a single category called “machine operators and
craft workers.”

We made similar adjustments for sector data in many cases, based on the level of detail of
gender data available For instance, we combined the category of “management of companies
and enterprises” with the “professional, scientific, and technical services” sector before
applying a gender split. We similarly needed to combine retail and wholesale trade. The
original jobs lost and gained analysis relied on occupational classifications using SOC, and
sectoral classification using NAICS. Occasionally for countries we also had to convert from

a different occupational or sectoral classification (for instance, NOC) to the occupational
classification used in the original jobs lost, jobs gained analysis.

One exception to the approach described is China for which we were unable to obtain
employment data split by gender at the intersection of sector and occupation. We therefore
conducted independent analysis at the sectoral and then occupational level for China. For
most of the China results presented in the report, we have relied on the sector-level analysis
and resulting estimates for jobs lost, jobs gained, and net jobs because more granular data
were available at the sector rather than occupational level. We obtained sectoral employment
estimates by gender for China from ILO.

To apply a gender lens to the education analysis, we used US Bureau of Labor Statistics

(BLS) data to map an average level of educational attainment to each occupation category
(we assumed that education requirements for occupations were relatively constant across
countries). We then applied the gender lens data to this education mapping, assuming that the
level of educational attainment of men and women within occupations did not vary.

For the wage analysis, we built upon the methodology created in the jobs lost, jobs gained

report that segmented detailed occupations by their average wage level into three wage
terciles and calculated the percentage change in net demand from 2017 to 2030 in each of

McKinsey Global Institute



Exhibit A2

the three income brackets. For this report, we applied gender splits to those same detailed
occupations by making the simplifying assumption that gender splits at the occupation
category level reflected that at the detailed occupation level. We applied these splits to each
occupational category and calculated the percentage change in net demand by wage bracket
for both men and women.

In the main report, we have described how job losses and gains could look different for men
and women across occupations (for job lost) and sectors (for jobs gained). Exhibits A3 and A4
show results for jobs lost by sector and jobs gained by occupation respectively.

Occupational category glossary

Occupational category

Clerical support workers

Craft and related trade
workers

Elementary occupations

Legislators, senior
officials and managers

Plant and machine
operators

Professionals

Service workers, shop
and sales workers

Agricultural and
fishery workers

Technicians and associate

professionals

Source: US Bureau of Statistics; ILO

Description

Employment in office and administrative support, such as auditing clerks, receptionists, and
secretaries and administrative assistants

Craft and related workers apply their specific knowledge in fields such as mining, construction,
metal work, and machine repair and maintenance; examples include electricians and welders

Elementary occupations consist of simple and routine tasks that mainly require the use of
hand-held tools and often some physical effort; tasks performed usually include selling goods
in streets and public places, providing various street services, and cleaning, washing, pressing

Legislators, senior officials, and managers determine, formulate, direct or advise on
government policies, as well as those of special-interest organizations and corporations

Plant and machine operators and assemblers operate industrial and agricultural machinery,
drive and operate trains, motor vehicles and mobile machinery and equipment, or assemble
products from component parts according to strict specifications and procedures

Professionals increase the existing stock of knowledge, apply scientific or artistic concepts and
theories, or teach; examples include engineers, professors, and health workers

Service workers, and shop and market sales workers provide personal and protective services
related to travel, housekeeping, catering, personal care, or protection; examples include retail
salespeople

Agricultural and fishery workers grow and harvest crops, breed, tend or hunt animals,
produce a variety of animal husbandry products, cultivate, conserve and exploit forests, breed
or catch fish

Technicians and associate professionals perform mostly technical and related tasks connected
with research and the application of scientific or artistic concepts and operational methods,
and teach at certain educational levels
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Exhibit A3
Manufacturing and retail are among the largest sectors of potential job displacement for
both men and women.

Share of potential job displacement by 2030 across sectors, %
(Total = million FTE)

All other Construction B Healthcare and social assistance
B Other services B Transportation and warehousing B Manufacturing
B Administration and government Accommodation and food services B Retail and wholesale trade
Simple United  United South
average Canada France Germany Japan Kingdom States China India Mexico  Africa
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Note: Figures may not sum to 100% because of rounding. These data are based upon a midpoint scenario of automation.

Source: CPS IPUMs; NSS; ILO, 2017; INEGI; Japan National Survey; Eurostat, 2015; South Africa Quarterly Labour Force Survey, 2018; ONS, 2017; Statistics Canada, 2016
Census; China Population Census; McKinsey Global Institute analysis
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Exhibit A4

About one-third of potential jobs demanded in advanced economies could be in
professional, associate professional, and technician professions.

Share of potential job demand by 2030 across occupations, %
(Total = million FTE)

Agricultural and fishery workers B Machine operators and craft workers
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Note: Figures may not sum to 100% because of rounding. These data are based upon a trend-line scenario of job creation.

Source: CPS IPUMs; NSS; ILO, 2017; INEGI; Japan National Survey; Eurostat, 2015; South Africa Quarterly Labour Force Survey, 2018; ONS, 2017; Statistics Canada, 2016
Census; China Population Census; McKinsey Global Institute analysis
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5. Assessing potential transitions

To assess the size of potential transitions in the ten countries in our analysis, we built upon the
methodology used in MGl's jobs lost, jobs gained report. There, we estimated work hours that
could be automated—and therefore jobs displaced—for 59 detailed occupational categories
and five skill levels in both a midpoint and an early automation scenario. We chose the 59
occupational categories after assessing which of the 800-plus detailed BLS occupations
were distinct enough and therefore where moving from one to another would represent a
true transition. This assessment was informed by academic research, internal expertise,

and industry experts. For each of the 59 occupations and five skill levels, we also estimated
additional demand for work driven by the catalysts described. We combined jobs lost and
gained to develop a net view of jobs displaced and demanded by 2030. For any occupational
or skill category (except for transitions within skill level 1) with a negative number of net jobs,
workers will need to make a transition. To calculate the number of transitions, we therefore
summed the number of such negative net jobs. We excluded occupations that would require
transitioning from the lowest to the second-lowest skill level on the assumption that these
transitions do not require significant reskilling.

To apply a gender lens on the number of transitions, we first mapped the nine occupational
categories for which we had a gender split to the 59 detailed occupational categories and
applied gender splits from the occupational categories to the detailed occupations. This
approach allowed us to split our original estimate for the size of transitions (capturing net jobs
across b9 occupations and five skill levels) by gender.

Finally, we extrapolated these findings from our core set of ten countries to a global number.
First, we mapped each country for which we were extrapolating to one of the ten countries
studied in this report; this mapping was determined by country region and per capita GDP.
The rate of transition by gender from one of the ten countries was then applied to the
extrapolated country.

Our estimates diverge slightly from those in the original jobs lost, jobs gained report. That
research estimated that 75 million to 375 million people may need to transition, while in
this report our estimated range is 100 million to 440 million. There are two reasons for this
difference: (1) our global extrapolation is to a broader set of countries (seven additional
countries from the original research because of expanded data availability in certain
countries); (2) the original analysis focused on a detailed assessment of transitions for six
countries, and extrapolated to all others, while we have expanded the detailed assessment
from six to ten countries, which has further refined the numbers.

McKinsey Global Institute



6. Methodology for calculating partial automation (jobs changed)

MGl analyzed prospects for partial automation to understand jobs changed. Our automation
model is based on FTEs although we use “jobs” to describe some of the resulting trends. Our
analysis of jobs changed builds upon this analysis, as partial automation within occupations
could result in the same number of jobs in an occupation while the required activities and skills
in the jobs change. Essentially, jobs might not be lost due to automation, but they may change.
Understanding jobs lost, gained, and changed together provides a rounded view of how
automation is having an impact on the world of work.

MGl used the BLS O*NET database to break about 800 occupations down into more than
2,000 activities to understand how much time could be technically automatable using existing
technology for each of the occupations.??* Technical automation for 2030 includes early,
midpoint, and late scenarios based on different estimates of what technology will be available
to technically automate tasks in 2030. In our jobs changed analysis, we refer to the midpoint
scenario of technical automation. We use technical automation instead of automation
adoption because technical automation is country agnostic—that is, solely based on available
automation technology. Automation adoption considers more factors (including, for instance,
the cost of automation compared with wages) that are country specific. Therefore, our view
of jobs changed without the gender splits is global. Note that the jobs lost analysis looks at
automation adoption (not only technical automation) to create country-specific views.

To understand gender differences for jobs changed, we applied US gender and employment
datato about 800 occupations (based on the same 800 occupations in the US BLS O*NET
database in our initial analysis). As a result, our gender insights for jobs changed apply only

to the United States. The US BLS provides some gender disaggregated data for about 500
occupation categories, which are less detailed than the 800 categories. The 500-level group
includes, for instance, “physicians and surgeons” as a category, while the 800-level group
includes subcategories such as “surgeons” and “pediatricians” separately. Note that while

US BSL provides gender data for most occupations on the 500-level list, there are some
occupations for which data are not provided. These occupations for which gender data are not
provided tend to employ a relatively low number of people (below 50,000).

Based on the gender splits in BLS data, we tagged each occupation as female-dominated,
male-dominated, or gender-neutral. Female-dominated occupations are defined as jobs in
which women make up 60 percent or more of employees in the occupation. Correspondingly,
male-dominated occupations are defined as jobs in which men make up 60 percent or more
of employees in the occupation. Gender-neutral refers to the remainder of occupations. As
previously mentioned, note that US BLS does not publish gender splits for some occupations.
Within the 800-level occupations, about 250 did not include gender-split data and about

160 were gender-neutral. For our purposes, we excluded gender-neutral occupations along
with occupations that did not have gender splits when comparing differences in jobs changed
between male-dominated and female-dominated occupations.

In summary, we looked at the range of technically automatable time across occupations
(from O percent automatable to 100 percent automatable) to understand partial automation
in female-dominated occupations (171 occupations out of 820) and male-dominated
occupations (243 occupations out of 820).

224 Jobs lost, jobs gained: Workforce transitions in a time of automation, McKinsey Global Institute, December 2017.
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7. Methodology for calculating gender parity score (GPS)

Gender Parity Score (GPS) indicators

This report used 15 indicators of gender equality in work and gender equality in society. These
were selected for our analysis of gender inequality in 125 countries, building on and refining
the 15 indicators originally used to compile a Gender Parity Score, or GPS, in MGI’s first report
on gender inequality in September 2015 (for our current indicators, see Exhibit Ab).>

The indicators used are measures of outcomes, which enables us to make an objective
assessment of a country’s performance on gender equality. The indicators we chose typically
measure the difference between the position of men and women, and these are expressed
as a female-to-male ratio. The exceptions include sex ratio at birth and unpaid care work,
which are expressed as male-to-female ratios. For indicators that apply only to females—
child marriage, violence against women, family planning, and maternal mortality—we used
the absolute level expressed as a prevalence rate in percentage terms. In addition, the legal
protection indicator only covers females because it is a composite index of the extent of
protection given to women by 11 different legal provisions (for instance, the right to inherit
and to access jobs). For many of the indicators, we employed standard definitions used in the
literature. For instance, we chose the ILO’s major groupings of occupational classifications for
our definitions of professional and technical jobs as well as leadership positions; this aligned
with the World Economic Forum’s (WEF’s) approach for these two indicators.??

Some features of the indicators are worth highlighting:

m Five of the 15 indicators—education, financial inclusion, digital inclusion, political
representation, and legal protection—are composites constructed using subgroup
indicators. The rationale for constructing these composite indicators was to include
multiple aspects of inequality in each case. In the case of digital inclusion, for instance,
we included female-to-male ratios for both mobile and internet use. The methodology we
used to construct composite indicators was the same as that used to construct a GPS for
individual countries.

m Theindicator we chose for leadership is based on the ILO’s major occupational group
classifications. The indicator includes positions labelled as “legislators, senior officials,
and managers” in ISCO 88 or “managers” in ISCO 08 (where legislators and senior
officials are still included). We gave preference to ISCO 08 data as this is the more
recent classification system unless data were unavailable in which case we used
ISCO 88. Although there is some overlap in the case of legislators with our measure of
political representation, we opted for this approach because it used the ILO’s standard
classification and is in line with the indicator used by the WEF.?*" In any case, it is difficult
to obtain more detailed occupational splits of this ILO major group. We used the major
group of professional and technical jobs for similar reasons.

m  Thelegalindicator comprises 11 subindicators constructed from the answers to the
questions listed here that are contained in the World Bank’s Women, Business and
the Law database:

O Isthere legislation that specifically addresses domestic violence?

O Isthere legislation that specifically addresses sexual harassment?

O Canamarried woman apply for a national ID card in the same way as a man?

22For details on how we selected the indicators, see The power of parity: How advancing women’s equality can add
$12 trillion to global growth

226 The global gender gap report, World Economic Forum, 2018.
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O Doesawoman’s testimony carry the same evidentiary weight in court as a man’s?

O Ifthereisanon-discrimination clause in the constitution, does it explicitly
mention gender?

O Do sons and daughters have equal inheritance rights to property?
O Arethere laws mandating non-discrimination based on gender in hiring?

O Doesthelaw mandate equal remuneration for men and women for work
of equal value?

O Cannon-pregnant and non-nursing women do the same jobs as men?
O Doesthelaw mandate paid or unpaid parental leave?
O Doesthe law mandate paid or unpaid paternity leave?

We first grouped the 11 subindicators into four logical categories (for instance, the first two
questions that tackle violence against women are grouped into a single category) by taking a
simple average. We then used a sum-of-squares approach described in the next section. This
is the same composite indicator definition that MGl used in its 2015 research. We note that the
World Bank’s Women, Business and the Law database does update and correct data, and that
therefore some 2014 data today may be different from the 2014 data used in the 2015 report.

We adjusted some indicators used in MGl's 2015 power of parity report for this research. The
key changes were:

m  Added aformal employment indicator. We chose to add a formal employment indicator.
About two billion people, or more than 60 percent of the total workforce, are employed
in the informal economy.?® Women'’s share tends to be skewed toward the informal
economy, making this an important aspect to track when considering gender parity.
Currently, the United Nations SDG organization is tracking this metric (SDG indicator
8.3.1) and is relevant to goal b, which is to “achieve gender equality and empower all
women and girls.” ILO now has sufficient data to track and incorporate this indicator. To
calculate our measure of formal employment, we use the metric of 1 minus the percentage
share of informal employment in total employment from the ILO report Women and men
in Informal economy, 2018. To measure gender equality across formal employment,
we take the female-to-male ratio. We did this to ensure that the constructed measure
ranged from zero to one, with one corresponding to full parity within formal employment.

m  Excluded the gender wage gap indicator. We chose to remove the perceived wage gap
indicator, which was included in the 2015 report, from our analysis. We did this to limit
our set of indicators to 15, and because this was the only indicator in our dataset that was
survey- and perception-based.

m  Changed the measurement of the violence against women indicator. We opted to
replace the indicator used in MGI’'s 2015 power of parity research from violence against
women from an intimate partner experienced during their lifetime to violence against
women from an intimate partner in the past 12 months. This enabled us assess more
clearly the “current state” of violence against women, rather than rely on the former
stock-based measure. We sourced data from the Georgetown Institute for Women,
Peace and Security, which in turn drew on a number of sources including the United
Nations database on intimate partner violence and national reports.

228 \Women and men in the informal economy: A statistical picture. Third edition, ILO, April 2019.
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Exhibit Ab

Summary of gender equality indicators and data (1/2).

Indicator

Labor-force
participation rate

Professional and
technical jobs

Leadership
positions

Formal
employment

Unpaid care
work

Unmet need for
family planning

Maternal
mortality

Education
level

Financial
inclusion

Digital
inclusion

Legal
protection

Political
representation

Sex ratio
at birth

Child marriage

Violence
against women

Description
Female-to-male ratio; age 15+ labor-force participation rate

Female-to-male ratio; representation (number) in professional and
technical jobs1(professionals, technicians, and associate
professionals)

Female-to-male ratio; representation (num1ber) in leadership positions

(legislators, senior officials, and managers)

Female-to-Male ratio; percentage formal employment in total
employment

Male-to-female ratio; time spent in unpaid care work

Female only; percent of married or in-union women aged 15—49 who

want to stop or delay childbearing but are not using contraception

Femgale only; maternal deaths per 100,000 live births in a specified
year

Female-to-male ratio; composite indicator of
1. Adult literacy rate
2. Net secondary enrollment rate
3. Gross tertiary enrollment rate

Female-to-male ratio; composite indicator of
1. F/M ratio of account holders at a financial institution
2. F/M ratio of borrowing from a financial institution in the
previous 12 months
3. F/M ratio of mobile phone or the internet used to access
financial account

Female-to-male ratio; composite indicator
1. F/M ratio of internet users
2. F/M ratio of mobile phone users

Female only; composite index of the extent of protection given to
women based on 11 different legal provisions (eg, right to inherit,
access jobs)

Female-to-male ratio; composite indicator
1. % of women in parliamentary seats
2. % of women in ministerial positions

Male-to-female ratio; number of male births to number of female
births

Female only; percent of girls and young women aged 15—-19 who are

married

Prevalence of women aged 15 years and older who experienced
physical or sexual violence by an intimate partner in the last 12
months

Data source

Latest ILO Actual data (if Actual
data missing, latest ILO Modelled
Estimates)

Latest ILO Actual data (if Actual
data missing, latest ILO Modelled
Estimates)

Latest ILO Actual data (if Actual
data missing, latest ILO Modelled
Estimates)

ILO report: "Women and men in
the informal economy: A statistical
picture"

OECD: Gender, Institutions and
Development Database

United Nations Estimates and
Projections of Family Planning
Indicators

WHO

UNESCO (if UNESCO data
missing, WEF The Global Gender
Gap Report)

World Bank Global Findex
database

International Telecommunication
Union (ITU), GSMA, and local
country sources

World Bank: Women, Business
and the Law

Inter-Parliamentary Union

United Nations World
Development Indicators
United Nations World Marriage
Data

Georgetown Institute for

Women, Peace and Security
(GIWPS)

T ILO employment by occupation data used for the leadership positions and professional and technical jobs indicators is not always comparable across years, due to
revisions in methodology from local sources. For instance, we see that 2014 data and 2017 data within the leadership positions indicator for Luxembourg are not
comparable due to revision in methodology. Other examples exist, which could lead to outlier differences between our recreated 2015 model and the 2019 model.

2 Includes female deaths from any cause related to, or aggravated by, pregnancy or its management (excluding accidental or incidental causes) during pregnancy and
childbirth or within 42 days of termination of pregnancy, irrespective of the duration and site of the pregnancy, per 100,000 live births, for a specified year.

8 Jeni Klugman et al., Women, Peace, and Security Index 2017/18: Tracking Sustainable Peace through Inclusion, Justice, and Security for Women, Washington, DC:
GIWPS and PRIO, 2017.

Source: McKinsey Global Institute analysis
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Exhibit Ab

Summary of gender equality indicators and data (2/2).

2015 GPS: 2015 GPS: 2019 GPS: 2019 GPS:
Indicator Data year or range Country coverage Data year or range Country coverage
Labor-force 2012-2014 125 2016-2018 125
participation rate
Professional and  9012-2014 125 2016-2018 125
technical jobs
Leadership 2012-2014 125 2016-2018 125
positions
Formal 2018 82 2018 82
employment
Unpaid care 2014 b5 2019 80
work
Unmet need for 9014 125 2018 124
family planning
Maternal 2000-2013 125 2000-2015 125
mortality
Education UNESCO latest available 125 UNESCO latest available data 125
level data (2000-2014) or (2000-2018) or WEF The
WEF The Global Gender Global Gender Gap Report
Gap Report (2014) (2018)
Financial Latest available data, 121 Latest available data, 2011, 121
inclusion 2011, 2014 2014, 2017
Digital Latest available data, 62 Latest available data, 2001— 92
inclusion 2001-2014 2018
Legal 2014 115 2018 125
protection
Political Latest available data, 125 Latest available data, 2000— 125
representation  2000-2014 2018
Sex ratio 2014 125 2017 125
at birth
Child marriage Latest available data, 125 Latest available data, 2000— 125
2000-2014 2017
Violence Latest available data 101 Latest available data based on 101
against women based on GIWPS GIWPS

T 1LO employment by occupation data used for the leadership positions and professional and technical jobs indicators is not always comparable across years, due to
revisions in methodology from local sources. For instance, we see that 2014 data and 2017 data within the leadership positions indicator for Luxembourg are not
comparable due to revision in methodology. Other examples exist, which could lead to outlier differences between our recreated 2015 model and the 2019 model.

2 Includes female deaths from any cause related to, or aggravated by, pregnancy or its management (excluding accidental or incidental causes) during pregnancy and
childbirth or within 42 days of termination of pregnancy, irrespective of the duration and site of the pregnancy, per 100,000 live births, for a specified year.

3 Jeni Klugman et al., Women, Peace, and Security Index 2017/18: Tracking Sustainable Peace through Inclusion, Justice, and Security for Women, Washington, DC:
GIWPS and PRIO, 2017.

Source: McKinsey Global Institute analysis
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m Changed the measurement of the financial inclusion indicator. The financial inclusion
indicator in this report is composed of the following three subindicators by gender: (1)
being an account holder at a financial institution; (2) borrowing from a financial institution
in the previous 12 months; and (3) having used a mobile phone or the internet to access
an account in the previous 12 months. The first two sub-indicators are the same as those
used in MGI's 2015 power of parity research. The third differs. In the 2015 report, it was
the use of mobile phones to send money in the previous 12 months. We made this change
because the sub-indicator used in the 2015 report was not available in the latest release
of World Bank Findex, and this new sub-indicator also provided a more expansive view
on the use of mobile and internet technologies for banking more broadly (rather than just
sending money).

m  Expanded the number of countries covered. We were able to increase the scope of
our GPS score from 95 countries in the 2015 research to 125 countries, with an additional
three countries in the Middle East and North Africa region, 12 more countries in Sub-
Saharan Africa, and 15 more countries in Latin America.

To ensure that we could make a direct comparison between the 2015 and 2019 GPS—and
establish evidence of progress on each of the 15 indicators in the intervening four years—we
recreated the former using historical data for the current set of 15 indicators. We attempted
to gather data for the year 2014 (corresponding to a “2015” GPS) and 2018 (corresponding to
a“2019” GPS) where possible, but in some instances, ran into data availability issues. In such
instances, we had to rely on the latest available data up to 2014 for the 2015 GPS, and the
latest available data up to 2018 for the 2019 GPS. In some instances we also had an overlap
between data used for the 2015 and the 2019 GPS due to data availability issues. Specifically,
there was overlap for three indicators, namely violence against women, formal employment,
and financial inclusion. For violence against women and formal employment, the same data
were used in the re-created 2015 model and the new 2019 model because time-series data
were not available. For financial inclusion, the first two sub-indicators have time-series data
for many countries, but the third sub-indicator was new and did not include time-series data
due to data updates to the World Bank Findex database. There was also overlap for certain
countries on other indicators. For instance, there is an overlap for 14 countries in the case

of women in parliament, part of the political representation indicator, as there was limited
time-series coverage available for these countries. There were also overlaps in data for

66 countries for child marriage, eight countries for being an account holder at a financial
institution (within financial inclusion), five countries for borrowing from a financial institution
(within financial inclusion), and one country for internet usage (within digital inclusion). These
overlaps largely reflect the fact that latest data for these countries go up to 2014. Therefore,
the same values are used in both models.

Gender Parity Score (GPS) calculations

In MGI's 2015 research on the power of parity, the 15 GPS indicators were grouped into four
categories: equality in work, essential services and enablers of economic opportunity, legal
protection and political voice, and physical security and autonomy. The last three categories
were also combined to create a category of “gender equality in society” indicators. For each of
the four categories, each of the 15 indicators used, and each of the 125 countries in the sample
used in this report, we calculated how close women are to gender parity. We then combined
average gender parity levels into one number—the GPS. To aggregate country scores into
regional scores, we weighted our results based on the size of the female population in each
country in the region. We weighted the 15 indicators equally. A GPS value of 1.0 indicates full
gender parity, while a GPS value of zero indicates inequality

McKinsey Global Institute



To arrive at the level of gender inequality, we combined the country’s position on our 15 gender
indicators using the sum-of-squares method and assuming equal weight to each indicator as:

1-a))?+(1—-ay)>+-+1—-a,)?
n

GPS =1 -

where, a,= F/M ratio in gender equality indicator 1, a,= F/M ratio in gender equality indicator
2, etc. For further details on the GPS methodology, please refer to the technical appendix of
the original 2015 report.>*

MGI determined different thresholds to classify inequality by indicator, as well as for the GPS
more broadly. We chose to use an absolute measure of equality levels across indicators, rather
than relative thresholds for each indicator, to ensure an objective assessment of equality. This
approach is consistent with our 2015 work, and the thresholds were chosen by examining

the education indicator, which we believe is a core gender equality indicator and one where
significant progress has been made. Based on our 2019 GPS, only one country has a gender
gap of greater than 50 percent for this indicator, about 16 percent of countries have gaps
greater than 25 percent, and about 60 percent of countries have gaps smaller than 5 percent.

For a few indicators, the thresholds used differed from this main threshold methodology,
given the different distribution of data for this indicator. For physical security and autonomy
indicators, where we felt the severity of the indicators warranted different thresholds, we
defined extremely high inequality as greater than or equal to 33 percent distance from no
prevalence (of child marriage or violence against women), or one in three women affected.
For maternal mortality, the thresholds were informed by the relative distribution of maternal
mortality ratios across countries. For example, we used a cut-off of ten deaths per 100,000
live births for “low” equality, based on maternal mortality ratios typically seen in highly
developed countries such as the Scandinavian countries. Similarly, we used a threshold of
200 deaths per 100,000 live births for “extremely high” inequality, as it represented a natural
break in the relative performance of countries. For sex ratio at birth, a review of literature

on this topic found that the natural male-to-female ratio at birth is typically around 1.06.2%
However, data for 2005 to 2010 from the UN typically had values significantly above this
number. We therefore set our threshold for “extremely high” and “low” equality at 1.09, which
was slightly above the world average of 1.086 and above which we saw significantly higher
values for a few countries (including India and China).

Itis important to point out that digital inclusion has the lowest country coverage compared
with the other indicators. This is based on data availability of the indicator by gender. While
digital reach data are available for most countries, the data by gender split are still sparse.
The United Nation’s International Telecommunication Union is the primary source of data on
internet use, and Sustainable Development Goal indicator 6.b.1, proportion of individuals who
own a mobile telephone, by sex (percent), covers mobile phone use in 46 countries.

In some instances, where there were extensive gaps in available data for a country, we used
regional averages to extrapolate missing values and calculate the GPS for the country. We did
this to ensure that scores were not skewed significantly due to missing data. We undertook
such extrapolations to ensure that countries with missing data were sufficiently comparable
with their peer group of countries.

229The power of parity: How advancing women'’s equality can add $12 trillion to global growth, McKinsey Global Institute,
September 2015.

2305tephan Klasen and Claudia Wink, “Missing women: Revisiting the debate,” Feminist Economics, 2003, Volume 9,
Issue 2-3.
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